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INTRODUCTION

The ability to read well is basic to success in almost every
Aspect of the school curriculum. It is a prerequisite skill
for nearly all jobs and is an important tool of lifelong
learning (U.S. Commission on Civil Rights, 1971, P. 7).

Educators and policymakers alike have long recognized that the
ability to read is essential for success in school, in work, and in
life; yet many children from second-language backgrounds have trouble
learning to read in schools today. The majority of these youngsters
are from Spanish-language backgrounds and from low income families.
Special programs designed to meet the needs of these children are
provided in schools, but there is limited research evidence to guide
the nevelopment, evaluation, and implementation of these programs.

Surveys of the general and school populations reveal an increase
in the number of students whose language resources are not an ideal
latch to the language of the school. National st.cistics indicate that
at present there are some 2.4 million American school children between
the ages of five and fourteen who are from non-English language back-
grounds and are limited in their English language abilities (O'Malley,
1982). These children present a special challenge to American educa-
tors, namely, to find effective ways of educating students who do not
speak English sufficiently well to profit from instruction delivered in
English. Limited English Proficient (LEP) students face a high risk of
not completing school in this society ( National Center for Educational
Statistics, 1978; Waggoner, 1981; Steinberg, Blinds, 4 Chan, 1982).
The school has frequently been the place where diverse groups of such
children have been exposed to the language and common culture of the
society. Through this exposure, many have found the means to become
assimilated into the society; yet many have not. Language is only one
of the many complex problems facing children from non-English hack.
grounds in the schools. Cultursi backgrounds and social circumstances
also influence the ways in which different groups respond to Anguage
differences they encounter in the classroom (Cohen, 1918). Neverthe-
less, drop-out rates among languar minority students in our schools
has always been relatively high. While it is not clear as to the
extent to which language problems per so are responsible, what is clear
is that language minority students, generally, do more poorly on stan-
dardized achievement tests and drop out earlier and in greater numbers
than do their English monolingual classmates.

In an economy that has become increasingly technological, there
are few jobs available for individuals who have less than a full educa-
tion. Educational failure, whatever the cause, has become a major
problem for the society; preventing it has become a major challenge for
the schools. Language and related cultural differences have been iden-
tified as key factors in the educational failure of minority students,
both by educators and by the courts (Leibowitz, 1982; Teitelbaum &
Hiller, 1977; Cummins, 1981). An important question for educational



practice and policy centers around the school's responsibilities in
this situation.

Schooling for language minority students always has posed a
part.icular challenge for American educators. Increasing numbers of
such students, along with legislative mandates and greater attention
heing given to the educational plight of these studeffts, nave given
rise to considerable debate about how U.S. school systems should
respond to the cultural and linguistic diversity of their students. It
has long been recognized that Limited English Proficient students are
unable to participate fully in instruction delivered in English and
that they need special dssistance not only in (a) acquiring the neces-
sary English skills to gain access to instruction but also in (b)
making academic progress while those skills are being acquired. Spe-
cial assistance; in the form of English-is-a-Second Language classes,
has been provided over the years in some schools in an attempt to mat
the first of these needs, but it was not until the passage of the
Bilingual Education Act in 1968 that schools generally were encouraged
to include instruction in the native language of the students to
address the second of these (academic progress while acquiring the
necessary English skills).

Bilingual education for language minority. students proliferated in
the early 1970s and expanded rapidly during the following decade. This
expansion followed a landmark decision in 1974 (Lau vs. Nichols) in
which the Supreme Court uphald the contention ofTEhinese iimily that
their child had been or was being denied access to equal educational
opportunity because he was not sufficiently proficient in English to
profit from instruction in English. Bilingual education, in which
students are given instruction partially through their native language
until they have attained suffioient proficiency in English to benefit
from English medium instruction, was the principal remedy recommended
by the Office for Civil Rights in response to the Supreme Court
decision. From 1975 until very recently, school districts found to be
out of compliance with tne "Lau guidelines" could be denied access to
federal education funds. During the early and middle 1970's a number
of states also passed legislation mandating tilingual education and/or
special language programs for limited English-speaking students.

With mandates from Congress and the courts that instruction in
public school, take into consideration students' language and abili-
ties, along with an increased awareness of the educational problems
faced by children entering schools with limited English proficiency,
educators ha-, responded with instructional programs that are intended
to provide equal access to the educational process. The goals of such
programs are to concurrently develop English language proficiency while
at the same time ensure progress in academic skills achievement. The
best means by which to accomplish these goals has not been clearly
established. The nature cf the populations to be served, as well as
local resources and educational philosophies, has given rise to a
variety of organizational structures and instructional approaches for
the delivery of this instruction (Mace- Matluck, Hcuver, Domfnguez,
1983). Although many individual programs have had considerable success,
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in improving the. academic performance of language minority students, it
has not been demonstrated that these programs generally are reducing
the educational failures of these students on the large scale that was
envisioned. Thus, identifying more effective and practical means for
increasing the academic success and building English proficiency for
these students has been the focus of a number of studies funded over
the past several years by the National Institute of Education. One of
these is the Teaching Reading to Bilingual Children study describedbelow.

Description of the Study

In June 1978 thn National Institute of Education funded the South -
-4est Educational Development Laboratory (SEDL) to conduct a longit-li-
nal study on the teaching of reading to bilingual children. The
purpose of the study was to provide information that could result in
greater insights into what constitutes a favorable learning environmert
for children from Spanish-language backgrounds, what instructional
sequences and events promote successful and efficient learning of
literacy skills, and what the language and literacy outcomes of current
schooling practices are for a large sample of these youngsters.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on a careful examination of the instructional program -- not
just the label over the classroom door. but the program as actually
implemented by the classroom teacher.

Educators have raised several issues about the most effective way
to help bilingual children become proficient readers of English. These
include (a) vklid assessment of the student's ability in the languages
of the home and of the school, (b) the optimal balance of formal
instruction in both languages, (c ) the most effective transfer of
skills from one language to the other, and (d) bilingual support within
the classroom environment. A major thesis of the TeacOng Reading to
Bilingual Children study is that addressing these issues (ando then
requires a comprehensive and ecologically-valid investigation of thw
linkage between the child's language and the language of instruction.

It is ..11 documented that, in general, children from Spanish-
language backgrounds, for whatever reason, often encounter difficulty
in our nation's sclools; they do more poorly on standardized tests than
does the general school population, and their dropout rate is high.
Moreover, Hispanics make up the largest and fastest growing school-age
population today. The demographics for some states show that over the
next decade they may constitute as much as a third to a half of the
population. In the six-state region served by the Southwest Educa-
tional Development Laboratory (Arkansas, Louisiana, Mississippi, Okla -
hoMa. New Mexico, and Texas), Hispanics, whose backgrounds are tied to
Mexico (Mexicans and Mexican Americans), have long been the largest
single minority group. Two of the states, Texas and New Mexico, rank
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among the ten states most active in bilingual education (third and
eighth respectively) as indicated by the level of ESEA Title VII funds
allocated for such programs. In the state of Texas at present approxi-
mately one third of the school children are from Hispanic backgrounds
(approaching one million). They are found in virtually every school
district in the state. Many of the school districts in the southern
portion of the state serve school populations of which 75% to 99% of
the children are from Spanish-speaking backgrounds and, on entry into
school,-are often limited in their ability to speak English and to
hrofit from instruction in that language. This population is not
restricted ;xi the border areas, however. Large urban centers in the
state report as much as 20% of their school population from Hispanic
hackgrounds, with a concentration of some 80% to 90% in certain of
their schools. Similarly, the population in New Mexico's public
schools is heavily Hispanic. Approximately 61% of the children in
grades one through three are from non-English-language backgrounds and
are provided special language assistance programs. Of the 36,000 stu-
cents in these programs, the large majority is Hispanic. In the other
four states served by SELL, clusters of Hispanic school children are
identifiable, but in considerably smaller numbers than in Texas and New
Mexico.

The study, conducted during the years of 1978 through 1984,
focused on Spanish-speaking childhin from low income families in Texas.
It is a comprehensive longitudinal investigation of the development of
reading skills from kindergarten through fourth grade for a representa-
tive sample of more than 350 children from bilingual backgrounds, and
for smaller sarples of children who, on entry into school, were mono-
lingual in English or Spanish. In this "natural variation" study,
teaching and learning were carefully documented in field settings at
the several sites.

The goals of the study were to (a) describe variations in both
English and Spanish language ability of students living in bilingual
communities, (b) document prevailing practices in reading instruction
for bilingual students, and (c) investigate the relations between the
instructional program and student achievement for students with
differing entry profiles.

Design of the Study

Historical Perspective

In 1977, when the Tuchin.ReadialChildren study was
being designed, a numbeTTlf-faTaf;-WilidditlWirtbrthirdiscussed
above, were visible on the educational scene. Reading educators were
debating the value of "phonics" in teaching children to read; debate
ensued between the theorists who espoused the information process
models of reeding and those who espoused the analysis-by-synthesis
models. Further complicating the matter for teachers responsible for
teaching reading to Spanish dominant :hildren was the prevailing notion
that it is easier to learn to read Iiitially in a language in which the
sound-symbol correspondences are relatively ragular, as is the case
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with Spanish. it was further claimed that reading Is 1 single process
ana, that once having gained skill in reading Spanish, for example,
these skills could to transferred by the child to reading English text.
little guidance was given, however, in what exactly it is that is
transferable, just how transfer takes place, or what instructional
practices facilitate transfer of learning.

Similarly, cognitive style research had been expended to include
the educational process. "Evidence" was being put forth that Mexican
Americans children scored higher on the traits of field dependence and
impulsivity than did the general population. It was therefore claimed
that, to ensure equal access to education, a special criculum accom.
denied by specified instructional techniques was required for these
children.

Issues such as the above were the topic of discussion of a group
of bilingual educators and researchers convened at SEW. in the spring
of 1977. Froi that discussion came a research agenda; high priority
among the topics identified wes a longitudinal study that would inves-
tigate a number of questions related to the issues surrounding the
teaching of reading to bilingual children.

In the original proposal submitted to the National Institute of
Aucation, issues related.to cognitive style and reading methodology
were the primary focus. However, it became clear in the early years of
the study that (a)- the construct of "cognitive style" was not clearly
defined, (b) Hispanic children in the study exhibited the full range
of scores on selected measures of cognitive style, thus, the tendency
toward one trait or another did not hold among the children in the
sample, (c) no evidence was found that scores on the cognitive style
measures were predictors of or related to student acnievement in read-
ing, and (d) reading practices prevalent in the schools could not be
characterized as one reading "methodology " or another, but rather a
combinatinn of several. The SEDL research staff continual to carry out
the original design of the study but began to turn their attention to
factors which appeared to be most relevant to the purpose of the study
(i.e., language characteristics of the students, reading-related knowl-
edge and skills on entry into school, growth patterns in language and
reading, the nature of the instruction and of the instructional pro-
gram, mid the relations between tne instructional program and student
achievement for students with differing entry profiles).

Methodol oar

To achieve the objectives of the study, considerable attention was
given to the selection of school;, teachers and students, to the
instruments for assessing language and reading achievement, and to the
methods for evaluating the classroom instruction. Each of these topics
is discussed ariefly below.

Schoollclallesandteachers. Twenty schools and 200 teachers
from 117W.:.sWaTETFated in the study. Included were
variations in the nature of the reading program (a range from phonics-
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oriented to meaning-based), classroom organization (some self-
contained, others team-taught), and grade structure (the range of
grades in the individual school and the extent of cross-grading both
vary). The schools differed in size, SES, urhanicity, locale, and
makeup of the student body (f ram medium to high concentration of
bilingual students).

Student cohorts. The study was undertaken in four cohorts or
"waverrsTorgrdlents. Three of the cohorts consisted entirely, or in
large part, of bilingual students. The first was small (ffi40) and of
limited generality; the second was somewhat larger (N.80) and covered a
slightly broader array of contexts. The third cohort which was both
larger (N200) and broader in its generality, incorporated a number of
procedural improvements based on previous experience in the study and
included a movalingual English-speaking sample. The fourth cohort
consisted of a relatively small sample (N60) of monolingual Spanish-
speaking students.

Alle of the bilingual sites were from the state of Texas, as were
the monolingual English-speaking students. 'he monolingual Spanish-
speaking students were from one site in Northern Mexico. The original
design of the study called for each student to be assessed and observed
from entry to kindergarten through exit from third grade. By covering
the full range of the primary years, we would be able to examine the
transition from "learning to read" through "reading to learn." For
students in programs where the initial stages of reading were in
Spanish, ue also considered it important to determine the transition to
competence in English reading.

The original design was in fact implemented for the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed the intended design. Due to limited funding
in the later stages of the study, the last, two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples from tne Texas sites were
observed from kindergarten thrcugh second grade, and the monolingual
Spanish samples from the site in Northam Mexico were observed from
first through third grade (the program did not prnvide a kindergarten).

The monolingual samples were incorporated in the design to aid in
validating the instruments for student assessment. Both the English
and Spanish cohorts are small and not selected to be fully representa-
tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the discussion on the adequacy of the
instruments for mesuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual youngsters. Accordingly, comparisons
between the variuus samples will not be made in this report, nor do we
recommend that others attempt such comparisons.

Lan ua e assessment. Several types of data were collected for
each s u en on ng s and Spanish proficiency. Each year, early in
the Fall and again in the Winter and Spring, teachers rate their
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students' language skills. Oral language proficiency tests were
administered in the Fall of each year. Finally, audiotaped speech
samples were obtained monthly on a rotating schedule in three settings:in the classroom, on the playground, and in the home.

Reading Assessment. Several instruments were used to measure
reading achievement. Stpndardized test scores (mostly English) were
collected yearly. More detailed information was obtained from a
hattery'of individually-administered "performance-based tests" in both
English and Spanish. In kindergarten, the Stanford Foqndation Skills
Test was employed to measure the child's pri=7Waing skills. F rom ire
eWrof first grade on, the Interactive Reading Assessment System was
administered during the Spring o! each school year. This instrument
provides independent measures of the student's skills in decoding, word
meaning, fluency in oral reading, and comprehension. Finally, informal
reading inventories were administered throughout the school year.

Classroom observations and teacher interviews. Project staff
conducted monthly observatiogma the reading instruction in each
classroom and interviewed the teachers quarterly about their instruc-
tional plans. The observation instrument documented staffing patterns,
grouping and organization, time allocation, the language of instruc-
tion, the character of instruction, the materials and procedures usea,
and the response of the students. The interviews focused on the
teacher's general instructional objectives, as well as the objectives
for individual target students. Taken together, these two instruments
yielded a rich characterization of the classroom environment far the
target students.

Studentantveriablesclassren
achlevement.oproR511WerIrcWiffRflRW5VviT-i-ETTZiRtify the
genera re ationships that charactvize variation in these factors and
to look for underlying regularities that are associated with success
and failure, both in the early stage of reading instruction and in the
year-to-year variations.

Documents

This report is one of a series of eight documents contained in the
Final Report submitted to the National Institute of Education. A
complete list of these documents is providad on the inside of the cover
of this report.

The study was a collaborative effort among a number of individuals
and institutions. All members of the research team contributed to the
thinking, planning, and writing of this series of documents, however,
the individual whose name appears first in the list of authors was
responsible for preparing the particular document.

7 10



References

Cohen, A. 0. (1978). Researching the linguistic outcomes of bilingualprograms. The Bi lin ual Review, 9, (2), 97-108.

Cummins, J. (1981). The role of primary language development in
promoting educational success for language minority students. InCalifornia State Department of Education, Schooling and len ua eminorit students: A theoretical framework. os nge es,
a onel Dissemination and Assessment Center.

Leibowitz, A. H. (1982). Federal reco nition of the ri hts of minorit
language rou s. Ross yn, : a ona . ea n ouse or

ngua ucation.

Mace-Matluck, B. J., Hoover, W. A., A Doarrnguez, 0. (1983), Languageand literacy learning in bilingual instruction: A case study of
practices and outcomes (Contract No. 400-80-0043) . Washington,OC: National Institute of Education.

National Center for Educational Statistics. (1978). The education of
language-minority persons in the United States, Spring 1976. rslaBulletin, 78-8-4, July.

O'Malley, J. M. (1982). '

EducationalEducational needs assess
Timited English proficiency.
for Bilingual Education.

Hy lantmvices stud :
or language m nor y c ren w t
Rosslyn, VA: National Clearinghouse

Steinberg, L., Blind., P. L., A Chan, K. S. (1.982), Dropping out among
outh: A review of the liteure. RCM workingacluTeilio-7817.311-ta enter for

Bilingual Research.

Teitelbaum, H., A Hiller, R. J. (1977). The legal perspective.Bilin. education: persiectives Vol. 3. Arlington, VA:enter or st

United States Commission on Civil Rights. (1971). The unfinished
education: Outcomes for minorities in the fivesovestern
-tfcireirnWHEP___Lsaes)+canucaorafrrrTIaerei, Report II.
WIPTIF4ton, DC: U. S. Government Printing Office.

Waggoner, D. (1981). Educational attainment of language minorities inthe United states. NABE Journal, 6, 41-53.

8 1 1



Final Report

TEACHING READING T) BILINGUAL CHILDREN STUDY

Volume 2
Design of the Study

Betty J. Mace-Matluck
Wesley A. Hoover
Robert C. Cal fee

Document BRS-84-R. 1-II

Preston C. Kronkosky
Executive Director

Southwest Educational Development Laboratory
211 East Seventh Street

Austin, Texas
(512) 476-6861

November 1984

12



'anal Report

TEACHING READING T1 BILINGUAL CHILDREN STUDY

Volume 2
Design of the Study

Betty J. Mace-Matluck, Wesley A. Hoover
Robert C. Calfee

Document BRS-84-R. 1-11

Preston C. Kronkosky, Executive Director
Southwest Educational Development Laboratory

Austin, Texas

November 1984

I. 3



There were many individuals and institutions who contributed to
this research effort. We wish to express our sincere gratitude to the
parents, students, and school personnel who provided the necessary data
from which this st.idy is derived.

In addition, several other individuals male valuable contributiuiis
to the study, for which we are indebted: Robert C. Calfee, Sylvia C.
PeWa, and Blanca de Alvarez.

And finally, we wish to thank the local data collectors at the
school sites, many of whom remained with the study throughout its
duration: Ramiro Barrera, Beatrice Cantd. Irene Cavazos, Carolyn Cruz,
Marla de Obregon, Glor4;, de Torres, Gigi Galvin, Olga Hernandez, Irene
Mendez, Guadalupe Trey Ao, Rosalinda Villanpando, and Gloria
Villarreal. Their patience, dedication, and hard work helped make this
study a reality.

Betty J. Mace-Matluck
Wesley A. Hoover



TABLE OF CONTENTS

INTRODUCTION
1

OUESTIONS AND HYPOTHESES
1

THEORETICAL RATIONALE
2

Separable-Process Model of Reading and Reading
Instruction

2
Formal and Natural Language 4
Teaching for Transfer

7

DESIGN PRINCIPLES
7

Sample Selection 8
Instrument Development

8

THE DATA BASE
10

Data Structure
10

Data Management
12

Data Reduction
13

Final Stages of Analysis 14

SAMPLE OESCRIPTION
15

Site Selection 16
Selection of School Districts 16
Selection of Schools

19
Selection of Teachers/Classrooms

19
Selection of Students

?1
Characteristics of the Sites 23
Representativeness of Districts Selected 28
Northern Mexico, Site 4 30
Cohort Plan for Longitudinal Investigation 30

INSTRUMENTATION AND DATA COLLECTION 33

Schedule of Testing and Observation 33
Instrumentation 35
Student Characteristics and Student Performance 35
Instruction and Teacher Characteristics 40

DATA COLLECTORS 43

References 44

Appendices 47

1 5
,J



LIST OF TABLES

Table
Page

1. Summary of Sample of Sites, Schools, Teachers,
and Target Students by Gracie Level of Students 20

?. Demographics for Texas Districts in the SEDL
Bilingual Reading Study

24

3. Variation in Bilingual Reading Programs on
District Entry into the Study 26

4. Breakdown of Instructional Year Sequence for
Longitudinal Sample by Cohort and Language Group 34

5. SEDL Bilingual Reading Study - Texas Sites
Data Collection Schedule: Grades 2-4 36

6. SEDL Bilingual Reading Study - Northern Mexico
Site. Data Collection Schedule: Grade 3 37

LIST OF FIGURES

Figure Page
1. Contrasts between natural and formal modes of

language and thought 6

2. Data structure for the SEDL Bilingual Reading
Study

11

3. Variables used in site selection for regions,
districts, schools, teacners, and students 17

4. Schools with bilingual education programs -
1979-80 and location of the five sites in the SEDL
Bilingual Reading Study (Northern Mexico, Site 4,
lies scuth of Sites 1 and 2) 18

1 6

V



PREFACE

In June 1978 the National Institute of Education (NIE) funded the
Southwest Educational Development Laboratory (SEDL) to conduct a longi-
tudinal study on the Teaching of Reading to Bilingual Children. Educa-
tors and policymakers alike have long recognized that the ability to
read is essential for success in school, in work, and in life; yet many
children from second-language backgrounds have trouble learning to read
in schools today. The majority of these youngsters are from Spanish-
language backgrounds and from low income families. Special programs
designed to meet the needs of these children are provided in schools,
but there is limited research evidence to guide the development, evalu-
ation, and implementation of these programs. This study is intended to
provide information that will result in greater insights into what
constitutes a favorable learning environment for children from Spanish-
language backgrounds, what instructional sequences and events promote
successful and efficient learning of literacy skills, and what the lan-
guage and literacy outcomes of current schooling practices are for a
large sample of these youngsters.

The study was conducted during the years of 1978 through 1984. It
is a comprehensive longitudinal investigation of the development of
reading skills from kindergarten through fourth grade for a representa-
tive sample of more than 350 children from bilingual backgrounds, and
for smaller samples of children who, on entry into school, were mono-
lingual in English or Spanish. In this "natural variation" study,
teaching and learning were carefully documented in field settings at
the several sites.

The goals of the study were to (a) describe variations in both
English and Spanish language ability of students living in bilingual
communities, (b) document prevailing practices in reading instruction
for bilingual students, and c) investigate the relations between the
instructional program and student achievement for students with differ-
ing entry profiles.

Description of the Study

Surveys of the general and school populations reveal an increase
in the number of students whose language resources are not an ideal
match to the language of the school. An important question for educa-
tional practice and policy centers around the school's responsibilities
in this situation. Bilingual programs, English-as-a-Second-Language
classes, classroom aides, and "sink-or-swim" approaches can all be
found in practice t!ay. From limited evidence now available, none
these techniques has emerged as the one best system.

Hispanics make up the largest and fastest growing school-age popu-
lation today. The demographics for sums states show that over the next
decade they may constitute as much as a third to a half of the popula-
tion. In the state of Texas at present approximately one third of the
school children are from Hispanic backgrounds (approaching one

vi

17



million). THey are found in virtually ever school district in the
state. Many of the school distric-s in the southern portion of the
state serve school populations of which 75% to 99% of the children are
from Spanish-speaking backgrounds and, on entry into school, are often
limited in their ability to speak English and to profit from instruc-
tion in that language. This population is not restricted to the border
areas, however. -ge urban centers in the state report as much as 20%
of their. school population from Hispanic backgrounds, with a concentra-
tion of some 80% to 90% in certain of their schools.

It is well documented that, in general, children from Spanish-
speaking backgrounds, for whatever reason, often encounter difficulty
in our nation's schools; they do more poorly on standardized tests than
does the general school population, and their dropout rate is high.
Bilingual education, in which stcdents are given instruction partially
through the home language until they have attained sufficient profi-
ciency in English to benefit from English-medium instruction, has been
the principal approach recommended by the Office for Civil Rights to
ensure access to equal educational opportunity for these children.
Although many individual programs have had considerable success in
improving the academic performance of language-minority students, it
has not been demonstrated that these programs generally are reducing
inequality of educational opportunity on the large scale that was
envisioned.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on a careful examination of the instructional program -- not
just the label over the classroom door, but the program as actually
implemented by the classroom teacher.

Educators have raised several issues about the most effective way
to help bilingual children become proficient readers of English. These
include (a) valid assessment f the student's ability in the languages
of the home and of the school, (b) the optimal balance of normal
instruction in both languages, (c ) the most effective transfer from
one language to the other, and (d) bilingual support within the class-
room environment. A major thesis of the Teachin Readin to Bilingual
Children study is that addressing these issues an of ers requires a
comprehensive and ecologically-valid investigation of the linkage
between the child's language and the language of instruction.

Design of the Study

To achieve the objectives of the study, considerable attention was
given to the selection of schools, teachers and students, to the

instruments for assessing language and reading achievement, and to the
methods for evaluating the classroom instrLotion. Each of these topics
is discussed briefly below.
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Schools, Classes and Teachers

Twenty schools and 200 teachers from six school districts partici-
pated in the study. Included are variations in the nature of the read-
ing program (a range from phonics-oriented to meaning-based), classroom
organization (some self-contained, others team-taught), and grade
structure (the range of grades in the individual school and the extent
of cross - grading both vary). The schools differed in size, SES, urban-
icity, locale, and makeup of the student body (from medium to high
concentration of bilingual students).

Student Cohorts

The study was undertaken in four cohorts or "waves" of students.
Three of the cohorts consisted entirely, or in large part, of bilingual
students. The first cohort was small (N=40) and of limited generality;
the second was somewhat larger (N-1.60) and covered a slightly broader
array of contexts. The third cohort which was both larger (N=200) and
broader .in its generality, incorporated a number of procedural improve-
ments based on previous experience in the study and included a monolin-
gual English-speaking sample. The fourth cohort consisted of a rela-
i-vely small sample (N=60) of monolingual Spanish-speaking students.

All of the bilingual sites were from the state of Texas, as were
the monolingual English-speaking students. The monolingual Spanish-
speaking students were from one site in Northern Mexico.

The original design of the study called for each student to be
assessed and observed from entry to kindergarten through exit from
third grade. By covering the full range of the primary years, we would
be able to examine the transition, from "learning to read" through
"reading to learn." For students in programs where the initial stages
of reading were in Spanish, we also considered it important to
determine the transition to competence in English reading.

The original design was in fact implemented for the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed t!.e intended design. Due to limited funding
in the later stages of the study the last two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples prom the Texas sites were
observed from kindergarten through second grade, and the monolingual
Spanish samples from the site in Northern Mexico were observed from
first through third grade (the program did not provide a kindergarten).

The monolingual samples were incorporated in the design to aid in
validating the instruments for student assessment. Both the English
and Spanish cohorts are small and not selected to be fully representa-
tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the discussion on the adequacy of the
instruments for measuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual youngsters. Accordingly, comparisons
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between the various samples will not be made in this report, nor do we
recommend that others attempt such comparisons.

Language Assessment

Several types of data were collected for each student on English
and Spanish proficiency. Each year, early in the Fall and again in the
Winter and Spring, teachers rated their students' language skills.
Oral language proficiency tests were administered in the Fall of each
year. Finally, audiotaped speech samples were obtained monthly on a
rotating schedule in three settings: in the classroom, on the play-
ground, and in the home.

Readinn Assessment

Several instruments were used to mlasure reading achievement.
Standardized test scores (mostly English) were collected yearly. More
detailed information was obtained from a battery of individually-
administered "performance based tests" in both English and Spanish. 'n
kindergarten, the Stanford Foundation Skills Test was employed tc mea-
sure the child's pre-reading skills. From the end of first grade on,
the Interactive Reading Assessment System was administered during the
Spring of each school- year. This instrument provides independent mea-
sures of the student's skills in decoding, word meaning, fluency in
oral reading, and comprehension. Finally, informal reading inventories
were administered throughout the school year.

Classroom Observations and Teacher Interviews

Project staff conducted monthly observations of the reading
instruction in each classroom and interviewed the teachers quarterly
about their instructional plans. The observation instrument documented
staffing patterns, grouping and organization, time allocation, the lan-
guage of instruction, the character of instruction, the materials and
pi cedures used, and the response of the students. The interviews
focused on the teacher's general instructional objectives, as well as
the objectives for individual target students. Taken together, these
two instruments yield a rich characterization of the classroom environ-
ment for the target students.

Student Entry Variables, Classroom Factors, and Reading Achievement

The primary goals of the analyses were to identify the general
relationships that characterize variation in these factors and to look
for underlytig regularities that are associated with success and
failure, both in the early stage of reading instruction and in the
year-to-year variations.

Documents

This report is one of a series of eight documents contained in the
Final Report submitted to the National Institute of Education. A com-
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plete list of these documents is provided on the inside of the cover of
this report.

The study was a collaborative effort among a number of individuals
and institutions. All members of the research team contributed to the
thinking, planning, and writing of this series of documents, however,
the individual whose name appears first in the list of authors was
responsible for preparing the particular document.

Betty J. Mace-Matluck
Wesley A. Hoover
Co- Principal Investigators

Austin, Texas
November 30, 1984



Introductial

The primary purpose of the study was to gain an understanding of
the processes by which children from Hispanic backgrounds (more specif-
ically, children likely to have acquired Spanish during their preschool
years, and to be limited in theft Zrglish skills on entry into school)
learn to.read while enrolled in schools which have adopted a variety of
strategies to aid the children In becoming fluent readers of English.

The major goals of the study were to (a) describe variations in
both English and Spanish lanculane abilities of students living in
bilingual communities; (b) ant prevailing practices in classroom
instruction for bilingual s. ,dents; and (c) investigate the relations
between the instructional programs and student achievement for students
with differing entry profiles.

Questions and Hypotheses

The study, as originally proposed, was aimed toward answering
three generic questions:

1. What are the effects of learner characteristics and reading
instruction on the acquisition of literacy by bilingual students?

2. What is the extent of transferability of literacy in Spanish to
literacy in English during the ar iisition of literacy by
bilingual students?

3. What is the effect of variations in instructional methodology
(e.g., early emphasis on decoding versus comprehension) on the
acquisition of literacy by bilingual children?

These broad-based questions, together with the theoretical
rationale discussed below, provided the foundation for the design of
the study. However, more specific hypotheses were required for plan-
ning specific contrasts in the data structure. These included the
following:

Hypothesis 1. Given constant levels of pre-reading skill and
instruction, students who enter school with higher scores in language
proficiency will show greater rates of gain in the early stages of
reading achievement, especially in the language-related areas of
achievement such as vocabulary and listening comprehension.

Hypothesis 2. Given constant levels of school-entry language
proficiency and instruction, students with nigher pre-reading scores
will show greater rates of gains in the early stages of reading
achievement.

Hypothesis 3. Given constant levels of pre-reading skill and
instruction, children who are fluent in both English Spanish will
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show higher rates of gain in the acquisition of literacy over the long
run.

Hypothesis 4. The rate of growth in language proficiency will
parallel the rate of growth in reading achievement.

Hypothesis 5. For constant levels of the precursor (entry-level)
student characteristics, well-managed, text-oriented instruction will
result in greater immediate gains in reading achievement; the domains
of reading in which the gains are greatest will correspond to the
instructional focus.

Hypothesis 6. For constant levels of the precursor student
characteristics, instructional emphasis on decoding principles in the
early primary grades will result in higher rates of gain in reading
achievement, especially (if obviously) in the decoding component, but
perhaps in other areas as well.

Hypothesis 7. For constant levels of language proficiency in both
English and Spanish, higher levels of reading achievement in Spanish
will be correlated with more rapid rates of gain in English reading
achievement.

The above hypotheses, which are related in various ways to the
three basic questions, reflect analyses of the research literature on
reading acquisition by bilingual and monolingual children, as well as
input from several consultants, both researchers and practitioners.

Theoretical Rationale

Bilingual reading instruction, in addition to an emphasis on
bilinguality, also entails a focus on reading and on instruction. The
theoretical model relied upon for these latter two elements is the
separable-process model proposed by Calfee (1977) as a technique for
decomposing the complexities of reading and formal instruction. Two
additional important concepts underlying the design of the study were
the contrast between formal and natural language and teaching for
transfer. A discussion of each of these follows.

Se arable-Process Model of Readin and Readin' Instruction

The instruments for assessing reading and observing instruction in
the study were designed on the basis of principles of cognitive
psychology. The last quarter-century has seen a revolution in psychol-
ogy, with the change from emphasis on the external facets of behavior
toward an exploration of the mental processes that underlie perfor-
mance. Both teachers and students are "thinkers, " and one can repre-
sent the process of education as a matter of changing minds. Accord-
ingly, it seemed appropriate to ground the present study in the find-
ings from research on human information-processing. The summary that
follows is necessarily abbreviated; for a more complete discussion, see
Calfee (1981) and the references provided therein.
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Whil..! it is easy to be awed by the apparent complexities of human
thought, and while many studies of cognition seem quite complicated,
the major theme that is now springing from cognitive research is one of
simplicity:

A few basic ch,xacteristics of the human information-processing
system shape its problem-solving efforts. Apart from the sensory
organs, the system operates almost entirely serially, one process
at a time, rather than in parallel fashion. This seriality is
reflected in the narrowness of its momentary focus of atten-
tion... Inputs and outputs are held in a small short-term
memory with a capacity only a few (between, say, four and
seven) familiar symbols or chunks. The system has access to an
essentially unlimited memory, (Simon, 1978, p. 273).

Simon's last point merits further comment. The mind, as an organ for
storing and organizing experience, has a capability that is for practi-
cal purposes unlimited. Storage is influenced by the well-known vari-
ables of frequency and similarity (the mind operates in a content-
addressable manner, unlike digital computers which operate according to
a location-addressable principle). Organization of information in
human memory can occur naturally, through the aggregation of common
experiences, but it can also occur as the result of formal instruc-
tion. In either evert, we are extremely limited in the number of
distinctive experiences (whither present or remembered) that we can
think ahqut at any given moment. The limited-capacity feature of human
information-processing has a number of consequences for instruction,
and for research on instruction. The mind cannot encompass compli-
cated, multifaceted phenomena without imposing some simple structure on
them. Sternberg (1967) and Calfee (1977) have used the term indepen-
dent rocesses to refer to the separability of elements in human
t ought; mon (1981) talks about the decomposability of the components
in any complex system, including the mind. -In all of these instances,
the major conclusion is the need to break a complicated "whole" into a
small number of relatively separable parts, such that the interrela-
tions between the parts is relatively simple, even though the interac-
tions within a part may be relatively complex. A decomposed system is
"comprehensible" -- the mind can grasp it, even though the mind has a
limited capacity. Over the course of human history, a number of
complexities have yielded to the decomposition principle with such
success that they have become important parts of the school curriculum
(e.g., Newton's laws of motion, the biological taxonomies, and the
theory of the universe, to mention a few examples). In general, any
time something can be made simple, the reduction merits serious
consideration.

Reading and instruction pose quite a challenge, given the preced-
ing remarks. There is a tendency for reading experts to emphasize the
complexity of reading, and for researchers of classroom instruction to
stress the multivariate character of teaching. While aooitting to the
surface complexity of both reading and reading instructiun, the task
taken in the design of the present study was that it was essential to
plan the design of the study around a simple representation of these
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domains. For reading, the representation chosen was the independent-
process model of reading proposed by Calfee (1977), according to which
the basic components underlying the performance of a competent reader
were four in number -- decodin , word meaning, propositional comprehen-
sion, and text comprehens on. The substance of ese componen s is
Veiled out in the reference listed; briefly, the components are suffi-
ciently distinct to allow the construction of a reading test and the
design of a classroom observation schedule in which each of the
components has independent status.

For instruction, the structural model of teaching described by
,Alfee and Shefelbine (1981) was taken as a guide. In this model, the
competent teacher is described as possessing separable domains of
knowledge in the areas of knowledge of the curriculum, concepts of
leaniiL, analysis of instructional materials, assessment and dia nos-
ITE-fia-niques, long-term management, and interactional- princip es.
Each of these components is represented in the design of the classroom
observation system.

While the concept of separable processes in reading and reading
instruction has played an important role in the design of the instru-
ment package for the study, and has served as an important guide in the
analysis of the data structure, this concepts needs to be placed in
proper perspective. First, the concept (or theoretical model, if you
will) has the status of a hypothesis. The data of the study would
either support the hypothesis (the findings would be reasonably
coherent and interpretable), or not. Second, the model has a semi-
normative character. The competent reader and the competent teacher,
as the model has been formulated, operates according to the
independent-process principle. We expected that some readers and some
teachers would not reflect the separability of elements called for in
the model -- we would expect such readers to perform poorly, and such
teachers to be less effective in training their students to read.

Formal and Natural Language

In addition to the concept of separable processes in reading, a
second important theme underlying the design of the study has been the
contrast between formal and natural language. This contrast, which
some scholars (GoR517Watt, 1963; Olso , 1977, 1980) link to the
distinction between writing and speaking, has important consequences
for education. Indeed, the argument can be made that an important
characteristic of the competent adult in modern society is the ability
to deal with the various manifestations of language in a formal way --
to treat language as a tool. The tendency is to equate formal language
with the medium of print, since for soffla time rear"ng and writing have
constituted the main vehicle for teaching the tec.iniques of formal
language. Formal competence, however, permeates all manner of language
usage -- speaking, discussing, even listening (Calfee, 1982, Calfee &
Sutter, 1982; Cummins, 1980; Heath, in press). It is, moreover, not
just a different style of language, but a different way of thinking.
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The major distinctions between the natural and formal styles are
summarized in Figure 1. These distinctions, which should be viewed as
endpoints on a continuum, provide a useful framework for evaluation of
the degree of "schoolness" in any particular linguistic situation.
Most of the contrasts should be self-evident: additional detail is
provided in the references listed above. The first two distinctions,
however, merit further comment.

In formal language, little is left to chance. Misinterpretation
is kept to a minimum, whenever feasible, by a high degree of
explicitness. People have a natural tendency to assume that others
"know what they mean," and that if there is uncertainty, questions will
be raised. The writer, in contrast, is quite unlikely to resort to
elliptical phrases and throwaway lines like "you know what I mean ...."
The writer, once having decided on the audience for a piece of text (or
a speech), carefully designs the message so that it remains fairly
constant regardless of the context in which the text is read. A
friendly conversation, on the other hand, is likely to make sense only
in the situation in which the conversation takes place. In a typical
conversation, much is left unsaid, the assumption being that shared
context and common experience will fill in the blanks. This strategy
works most of the time, and communication seldom leads to serious
emergencies. The situation can be quite different when the partizs are
the flight crew of a modern airliner, and their task is to ensure that
hundreds of people make their wav safely through the skies from one
city to another. Under these circumstances, explicitness can become
literally the difference between life and death.

The point of these remarks is the observation that the notion of
explicitness and freedom from contextuality are intimately related. To
the degree that the immediate situation provides the information needed
for communication, the natural thing to do is to say only what needs to
be said. Books cannot respond to questions, and so the writer must try
to foresee any and all questions that might be raised by the audience,
answering those as best as possible in advance. The text cannot
include everything, and the writer always assumes prior knowledge on
the part of the reader. The structures of assumed knowledge tend to be
highly predictable, and it is the acquisition of these stylized
schemata (Calfee 1981) for handling formal communication that is one of
the most important outcomes of schooling.

Every child encounters a significant shift in style when leaving
home and entering school -- if the teacher provides instruction in the
formal use of language. Families by their very nature share many
experiences in common -- the early development of language is an
inherently natural phenomenon. The individuals who populate a class-
room generally have much less in common, and the curriculum focuses on
activities and events that tend to be relatively unfamiliar and
abstract -- and properly so. Youngsters in the primary grades have had
varying amounts of exposure to formal language prior to school entry.
Some have learned to read and to value reading, whereas others have had
less opportunity and encouragement in dealing with the printed word.
Those parents who have had the advantages of a good education are most
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NATURAL LANGUAGE FORMAL LANGUAGE
(Utterance)

Highly Implicit - Interactive

. Context Bound

Unique, Idiosyncratic, Personal

Intuitive

Sequential - Descriptive

(Text))

Highly Explicit

Context Free

Repeatable, Memory-Supported

Logical - Rational

Expository - "Content"

Figure 1. Contrasts between natural and formal modes of language and
thought (Calfee, 1982).
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likely to "talk like books." Real though these differences may be,
virtually every child encounters in the school environment an emphasis
on formalization that is alien compared to the comforts of home.
School tasks have to be performed in the absence of strong contextual
supports. Tasks often serve no immediate purpose, and meet no
immediate obvious need. The students feel that school is a strange
place -- and they are right. School is the place where we learn
"unnatural acts" -- like reading (Gough & Hillinger, 1980).

Teaching for Transfer

A third concept underlying the design cf the study is the
importance of teaching for transfer, and of taking advantage of pre-
vious knowledge as a basis for transfer. At least one version of the
bilingual hypothesis can be framed in terms of transfer of knowledge --
by teaching students to read in the language which they are most
familiar, a foundation is laid for transfer of the basic principles of
literacy to other languages, such as English. Throughout the design of
the study, provision has been made to assess the extent of interlingual
transfer of knowledge about language awl reading, and about the degree
of parallelism in the instructional opportunities provided in English
and Spanish.

Transfer has significance beyond the bilingual hypothesis, of
course. It appears that students are often expected to manage the
transfer of knowledge on tl'eir own. Some students may be able to
achieve this goal on their own, but it would seem more prudent instruc-
tional planning to ensure that students come to see relations and prin-
ciples. Variation by the teacher in the instructional role !:ometimes
direct instruction, sometimes support), in the technique (sometimes
analyzing, sometimes synthesizing), and in the kinds of materials
(sometimes basal texts, sometimes library books, sometimes a class
newspaper) may all be important indicators of instruction that promotes
transferable skills and knowledge.

Brown, Campione and Day (1981) have pointed out the importance of
netacognition in transfer -- students who understand what they know,
who can explain to someone else what they have learned, are better able
to apply this knowledge to novel situations. The free-form character
of the ;fading assessment used in the study provides several opportu-
nities for evaluating students' ability to articulate clearly their
understanding of how to define words and recall text. In addition,
specific metacognitive questions about each of the major components of
reading are incorporated in the instrument. Student performance on
these tasks should provide significant information on the extent to
which students have acquired transferable knowledge.

Design Principles

The design of the study can be most c,nveniently separated into
two segments -- the sample of districts, schools, teachers and stu-
dents, which was determined by empirical considerations; and the design
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of the instrument package, which was determined primarily by theoreti-
cal considerations.

Sample Selection

The key concept in the design of the study is the identification
of significant "natural variations" in existing programs. We were
interested in looking at pre - existing variations in instructional
programs between schools, the study of which could provide insights
into program impact on children of differing learner cnaracteristics.

The overall design consists of three subcomponents: (1) the
generalizability design; (2) the program design; and (3) the teacher/
school design. The number of units selected at various levels of
analysis (e,g., school district, school, teacher/classroom and student)
was based on the anticipated distribution of available degrees of free-
dom among the three subcomponents of the design. The sample design is
discussed in detail in a subsequent section, Sample Description.

Instrument Development

A number of instruments were developed or modified for use in the
study. The instruments will be described in more detail in a later
section; here the designed principles that guided the preparation of
the instrument package is discussed.

A major consideration in the design was the creation of a package
of instruments that reflected in a coherent fashion the concept of
separable processes discussed earlier. In particular, the instruments
for assessing reading achievement and reading instruction were planned
so that the compe- is of decoding, vocabulary, and comprehension could
be independently assessed, as could the students' and teachers' ten-
dency to handle various facets of literacy and literacy instruction in
a manner that was relatively more natural or formal.

A second major concern was the development of a valid instrument
package. -his requirement meant an emphasis on performance -based mea-
sures, col en through individualized testing, and the creation of
multiple meoiures for each of the major components. Reading achieve-
ment was therefore assessed by an instrument (the Interactive Reading
Assessment System - IRAS, Calfee & Calfee, 1981), which was itself
constructed according to multi-method design principles, but which was
also backed up by a variety of other sources of information, including
standardized tests and informal reading inventory data. Classrooms
were observed on a regular schedule, but teachers were also asked to
explain their intentions and the meaning of what was being observed,
and were asked to discuss their lesson plans in a format that matched
the design of the observation schedule.

The third principle entailed a careful analysis of the underlying
curriculum structure, and attention to the representation in the
achievement battery of developmental patterns within the curriculum.
For instance, in the early grades, decoding is a major hurdle for
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yourgsters; requiring the kindergartener or first-grader to decode
written language for assessment of word knowledge or comprehension
means that the tester may not discover much about what the youngster
knows in these areas. Accordingly, students were tested in parallel
fashion on the ability to decode and to define words of varying
familiarity, and on their skills at comprehending passages that they
had to decode on their own, or that were decoded by the tester while
they "read along." As another example, the first few grades of the
elementary reading curriculum stress narrative text (stories); by third
grade and increasingly thereafter, students must learn to deal with
expository text (the style of writing encountered in areas like science
and social studies). A third-grade student may decode at the fifth
grade level, but still lack skills in comprehending the kinds of
writing encountered in the uppe- elementary grades. Accordingly, the
assessment of comprehension included parallel passages representing
both the narrative and expository genres from the second-grade level
upwards.

The design principles laid out above were the basis for the fourth
principle used in the development of the instrument package -- the
creation of parallel instruments in both English and Spanish, and
provision in the analysis of the instructional program for examination
of English, Spanish, and bilingual components. In particular, the
instruments used for assessment of Spanish reading achievement were not
simple translations of the English instruments. Instead, a reading
expert fluent in Spanish and knowledgeable about instruction in Spanish.
reading used the design principles and the general framework of the
Interactive Readin Assessment S stem to create a parallel version of
t e ns rumen In pan s .

The presence of a clearly articulated set of design principles has
been vital in maintaining a high degree of coherence throughout the
implementation of a research plan of extraordinary complexity:

o.. The research plan is both longitudinal and developmental.
Some of the students have been followed for four years or
more. Mobility and change in teacher assignments
introduced complexities in data collection and analysis.
Simply maintaining relations with a school site --
administrators, teachers. students, and parents -- over such
an extended period of time has been a challenge.

o.. The project entailed dealing with two languages, each complex
in its own right, and with approaches to instruction I.J!It
across cultures as well as within cultures.

o.. Multiple cohorts were included in the plan. While this
strategy provided a practical solution to some problems (e.g.,
the need to try out the instrument package, and to refine the
techniques of data collection), it raisea some proo;emb
own right (e.g., variations in details of the instrumentation,
and extension of an already long time course for the study).



o.. Multiple sites were essential for generalizability of the
findings, but they greatly complicated the task of data
collecck5n. The remoteness of some sites and the size of
other sites are but two of the problems that had to be (malt
with by the research staff.

o.. The study would have been much simpler if the design had
relied on standardized measures of reading achievement. Most
of the schools employed such tests for program evaluation, at
least during some grades and for some students. On the other
hand, not all students were administered these tests, nor was
it altogether clear to the research staff that these
instruments were entirely appropriate for assessing reading
and formal language skills for the population investigated in
this study.

o.. "Missing data" are always a problem in any large-scale
research project, and are especially troublesome in a longitu-
dinal study. Students may leave the neighborhood, ..ither
permanently or for a short while. Testers make mistakes in
following procedure: whenever these are relatively complex and
require judgment, as was true in this study. Tape recorders
malfunction. In some studies, the researcher may simply
delete from the record any cases which include one or more
miss'Aig data elements. That strategy was inappropriate to the
present study for two reasons. First, the loss of a data
element is often not a random event; certain situations and
certain students are more likely to be associated with data
loss, and it is frequently important to learn as much as pos-
sible about these students from the information that is avail-
able. Second, because of the extensive anuunt of data avail-
able for each student, one can properly view the study as
comprising a large number of "case studies" -- when conducting
a case study, one is ill-advised to drop the case just because
a small amount of information is lost. Rather, the investiga-
tor usually takes advantage of existing information to make
estimates of the missing data. When a reasonably coherent
design is guiding the research, such estimation if often quite
straight-forward -- this was the approach used throughout the
study,

The Data Base

Data Structure

Because of the considerable extent and complexity of the study, it
may be useful to provide a graphic representation of the overall data
structure. Figure 2 shows the major elements and the specific sources
for information within each element. The sources are listed in order
of priority. Those at the top of each list are considered the most
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PRECURSORS

Language Samples
Stanford Foundation Skills Test
Oral Language Proficiency Tests
Teacher Ratings

Cognitive Style Indices
Cartoon Conservation Scales

INSTRUCTION

Reading and Mathematics Obser-
vation System

Teacher Checklist
Attendance

Inventory of Bilingual Instruc-
t i on

Survey of Teacher Language Skills
Teacher Cognitive Style

ACHIEVEMENT

Interactive Reading Assessment
System

Standardized Tests
Informal Reading Inventory

Figure 2. Data structure for the SEDL Bilingual Reading Study.
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valid informative data sources; those lower in the list are either less
trustworthy, or are more difficult to quantify and/or interpret, The
ancillary sources are of potential utility for cross-validation of the
primary sources of information, though in some instances the validation
may go in the other direction. Standardized tests, for instance, are
widely used to draw in7erences about the stuaents. rei411-,y levels; the
IRAS profiles have provided some useful ineights into the reading com-
ponents that are actually tapped by the standardized measures of
reading.

Data Management

Seen from a distance, and presented within a broad framework such,
as the representation in Figure 2, the data have a neatness and preci-
sion that is quite appealing. For better or worse, the "real thing" is
somewhat less orderly. Several procedures were established during the
course of the study to help bridge the gap between the realities of the
process of data collection in a field setting and the requirements of
relatively "clean" data for the purposes of description -lid analysis.
Thc.;e procedures are summarized below.

First, it should be noted that considerable effort was given to
monitoring the data collectors in the field to ensure that errors and
misunderstandings were kept to a minimum. Nonetheless, the complexity
and extent of the data base for the study guaranteed that mistakes
would be made, that data would be missing, and that unusual events
would occur. In addition, some of the instrumentation is quite innova-
tive, and it was important to establish the reliability of the scales
-- for that matter, it was also important to establish the trustworthi-
ness of certain instruments that were presumably already validated.

The next stage in the data management process was the entry and
cleaning of the data. Standard statistical packages were used to
obtain descriptive summaries for identifying outliers and inconsisten-
cies. For each item on each of the high-priority instruments, any
variation (missing information, ambiguous data, observer mistakes,
irregular patterns) was closely examined -- the original records were
rechecked, observers were questioned, and where necessary, estimates
were generated to handle missing or mistaken data at the item level.

As noted above, inter -item consistency was determined for each of
the.instruments used in the study, insofar as possible. The results of
these analyses can be found in subsequent volumes of this report which
deal with specific data sets. The inter-item reliability was used to
ensure that the total-score measures for each subscale of each instru-
ment were stable. Where necessary, items to be used in future testing
were altered or changed to enhance the stability of the total score.
These changes raised difficulties in maintaining the comparability of
some of the scales over time -- the improvements in the instrument
package were quite worthwhile, but how to mauate scores from earlier
versions to the results from the "new" and '`improved" model? Such
problems have been handled by a variety of techniques, which are
described in subsequent volumes of ihis report in which data for each
of the affected instruments are presented.
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In some instances, an entire score was lost for a particular
student or teacher. In these cases, correlative information has been
'Sad to estimate the missing information. A similar approach was
employed to handle obvious outliers in the data. The estimates were
based on "local" information, on other pieces of data that were
suhstantively related to the flawed score -- estimates were not made in
any instance to improve the efficiency of prediction equations for
linking various data elements, but only to improve the internal
coherence of separable data elements. For instance, if the listening
comprehension section of the measure for a particular student was lost
because of failure of a tape recorder, it seemed reasonable to estimate
the score as at least as high a level as the student's reading
comprehension score. If a student passed the vocabulary test at level
D in slcnnd grade, and then performed only at level 8 at the end of
third grade, and was reported by the third-grade tester as "having
been distracted because the class was going on a field trip," it made
sense to check other parts of the third-grade record, including other
IRAS scores and the informal reading inventory, to determine whether
the third-grade vocabulary score was a valid indicator of achievement.

The goal of the data management procedure hz.s been the creation of
an integrated data base over cohorts and over years, such that for each
individual student a series of measures exists that is i : all ways
congruent with the series for every other student in the study, with
the important stipulation that the nun 'er of missing data and outlier
points be kept to a- absolute minimum. The procedures necessary to
achieve this goal have been perfected by the SEDL staff over the past
several years, and the goal has been accomplished. The major tasks
that were carried out during the last phases of the data collection
period were (a) to incorporate the ancillary measures into the overall
data base and (b) to enter the final data sets that were obtained
during the last months of the final data collection year.

Data Reduction

The strategy for reduction of the study's complex data set to a
manageable size was a straightforward application of the principle of
"divide and conquer." The first step in the strategy has alreacti been
described -- the use of the inter-item consistency technique to 3btain
a set of reliable total scores for each subscale of the instruments
used in the study.

The next step in the reduction process was guided by the theoreti-
cal concepts underlying the design of the study. The reduction process
began within each of the major elements of the data structure shown in
Figure 2 (see page 11). The Achievement segment can be used to illus-
trate the point. The output of the data-management procedure described
above is a set of scores for IRAS, along with measures from the stan-
dardized tests and the informal reading inventories. Taking all facets
of these instruments into account, the set of measures generated within
the Achievement segment numbers some two do-Lail separate indices. One
approach to handling this rather substantial set of summary measures
might be to carry out a factor analysis. This approach assumes that we
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lack any theory about the structural characteristics of the data (which
is not the case); moreover, the results of such an analysis are likely
to be strongly influenced by the degree to which various facets of the
reading process are represented in the set of indices.

A more reasonable strategy, from our point of view, was to bring
together all those facets designed to measure similar components of
reading achievement, first within a single instrument, and then to
combine facets over instruments when justified and informative. Within
this process, we decided to eliminate some of the data sources that
simply were not informative. For instance, the performance of the stu-
dents on the Letter Matching subtest of the pre-reading measure showed
that virtually every child had adequate visual perception skills;
despite the "Sunday supplement" stories about children who cannot
recognize the difference between abstract symbols like printed letters,
the data from the study replicate other findings that negate such
claiom. The various measures of cognitive style also deserved critical
examilation, in our opinion. Our examination of these measures for the
data from the first two cohorts suggested chat these indices may be of
limited usefulness as precursors of success in reading and in response
to instruction.

The goal of the data reduction strategy is reflected by the layout
in Figure 2 (see page 11). We have worked to reduce the data structure
shown in the figure from a set of three elements with 20 to 50 measures
each to a set of three elements with 20 or fewer relatively independent
indices, where the relations among indices from the three elements can
be specified a priori in many cases.

Final Stages of Analysis

The primary analyses of the data from the study aimed toward four
basic outcomes:

o.. Class-level descriptions of the approaches used to teach
reading to children from bilingual backgrounds in Texas.

0.. Descriptive information using validated precursor profiles
typically found in bilingual children on entry to schools
throughout the state.

o.. Development and validation of a set of longitudinal achieve-
ment indices that could be used to assess growth in the
various components of reading for English and Spanish.

o.. Development and validation of a set of procedures for measur-
ing the linkage between reading achievement on the one hand,
and precursor and instructional indices on the other hand,
taking into account the possibility of interactions between
precursor profiles and response to type of instruction.

Each of these outcomes is discussed in detail in a subsequent
volume of this report: Measurement of Growth.
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Sample Description

A number of interrelated factors weee considered in selecting
sites for this study, utilizing a ur osive rather than a probability
sampling procedure. The first cons eras on was to focus the study on
the largest language minority group in the six-state region served by
SEDL (Arkansas, Louisiana, Mississippi, Oklahoma, New Mexico, and
Texas). .Hispanics, whose backgrounds are tied to Mexico (Mexicans and
Mexican Americans), constitute the largest and fastest-growing language
minority group in the SEDL service region. Two of the states, Texas
and New Mexico, rank among the ten states most active in bilingual edu-
cation (third and eighth respectively) as indicated by the level of
ESEA Title VII funds allocated to such programs. In the state of
Texas, approximately one third of the children in public schools
(872,000 students) are from Spanish-speaking backgrounds; many are
limited in their English language skills. Similarly, New Mexico's
public school population is heavily Hispanic. Approximately 61% of the
children in grades one through three are from non-English-speaking
backgrounds and are provided special language assistance programs. Of
the 36,000 students in these programs, the large majority is Hispanic.
In the other four states served by SEDL, cluster's of Hispanic school
children are identifiable, but in considerably smaller numbers than in
Texas and New Mexico.

A second factor considered in site selection was the distribution
of the target population within the SEDL service region. Given the
large number of Hispanic students in the state of Texas alone
(approaching one million), and the wide variation in the types of
communities where these students live and attend school, the purpose of
the study could be effectively and cost-efficiently accomplished by
sampling sites within the geographical area encompassed by the state of
Texas. Therefore, the primary sample population comprised children
from Spanish-speaking backgrounds in the public schools of the state of
Texas. A small sample of monolingual Spanish-speaking students, to
serve as a comparison group, was also included from a region in
Northern Mexico.

The sampling plan for the study included sampling at various units
of analysis: region, school district, scnool, teacher/classroom, and
student. The general approach employed was to start at the highest
level of this chain with the selection of regions, and proceed to
sampling at lower levels, using the best readily available data at each
point to establish fixed categories from which samples were to be taken
(Cronbach, 1976). Data compiled by the Texas Education Agency and in
previous work carried out at SEDL suggested that two or three general
types of bilingual education programs could be identified with two or
three reading approaches nested within, or across, the bilingual
programs.
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Site Selection

The term "site" refers to the general community or school
district within which a portion of the study was conducted. The
initial selection of sites was based on the division of the State of
Texas int.. geographical regions which took into consideration a combi-
nation of regional, political, and socioeconomic status, language, and
degree-of-urbanicity variables (see Figure 3). Following discussions
with members of the Texas Education Agency and educators throughout the
state, four geographical regions (three in Texas and one in Northern
Mexico) were identified:

Central Texas--a region which is both urban and rural and contains
a number of bilingual programs;

Texas Border Area--rural, low socioeconomic status, substantial
numbers of Spanish - dominant students;

East Texas--large urban area, largely monolingual English, middle
socioeconomic status;

Northern Mexico--monolingual Spanish, rural and small and middle-
sized cities, poor and mir"le class.

A cluster of bilingual programs also exist in rural and small city
areas in the northwest Texas panhandle. This region was not included
due to limitations of the study's fiscal resources.

The first three regions listed above constituted the primary
regions from which the bilingual sample was drawn, while the last was a
secondary region from which a comparison of monolingual Spanish-
spea:ing children wee sampled. Small groups of monolingual English-
speaking children were also selected for comparison groups in the
Central and East Texas sites.

Selection of School Districts

Within each region, four to eight school districts were
identified for potential inclusion in the study. Texas Education
Agency data were used to gain information about the size of the dis-
tricts (number of schools, teachers, and students), demographic pro-
files of the communities in the district (socioeconomic status, degree
of urbanicity), and level of support per average daily attendance.
Data were also available on established bilingual programs in each of
the regions in Texas (Zamora, 1977). Following interviews with dis-
trict personnel, six school districts were selected that were as
broadly representative as possible on the variables of interest (see
Figure 3). The location of the five Texas school districts selected
for inclusion in the study are shown in Figure 4.
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Figure 3. Variables used in site selection for regions, districts, schools, teachers, and students.
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Sites:

Texas Border Area, Site 0
Texas Border Area, Sits 1
Texas Border Area, Site 2
Central Texas Area, Site 3
East Texas Area, Site 5

Figure 4. Schools with bilingual education progress - 1979-80 and location
of the five sites in the SEDL Bilingual Reading Study (Northern
Mexico, Bits 4, lies south of Sits. 1 and 2).
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''election of Schools

The data available suggested that schools are a major locus of
program differences in the teaching of reading in bilingual programs in
Texas (Zamora, 1977). Bilingual programs were installed in a number of
schools throughout the state o° Texas in an explicit form, while other
schools did not have such a program. Also of interest was tne varia-
tion between schools in the nature of the reading program per se. Con-
sideration was given to these factors in the selection of schools
within a district. Also considered was variation in the community
socioeconomic status within the district, in the urban-suburban-rural
status of the -chool, and in the character of the school organization.
More specifically, this latter variable included such organizations as
multiple grading, team teaching, open-classroom configurttiwls, and
individually-guided education programs (see Figure 3, page , for
'chool selection variables).

Generally, schools were selected that had at least ttto z.eachers at
each grade level. This was anticipated to provide a wider range of
variation in teacher/program characteristics as the students were
assigned to classrooms in subsequent years. However, in some instances
a school with ... single class at most grade levels was selected in order
to reflect the realities of ru al schools,,

Fourteen schools were selected from which the student sample was
initially drawn. As the students moved through the grades, six addi-
tional schools were involved. This resulted from bussing to achieve
integration in one district. In other instances, the children
proceeded beyond the grade level(s) served by their entry school and
were, therefore, assigned to the school in their attendance area that
normally served higher grade levels.

Selection of Teachers/Clawooms

data available at the district and scnool level were used in the
selection of teachers. Variables considered in teacher selection, as
students entered the study initially, included number of years of expe-
rience, specialized training in reading and bilingual education, number
of years at the present school, qualifications and role 'unctions of
the teacher aides (see Figure 3, page 17). As students moved on to the
next grade, they were often disbursed throughout all appropriate
classes that were available in their school at that grade level.
Initially, the student sample was assigned t' 26 homeroom classes.
However, because of team-teaching and other organizational approaches,
37 teachers constituted the initial teacher/classrocl samnle. The
distribution of this sample over the five years of data collection is
shown in Table 1.

The goal of generalization underlies the selection of school/
teacher configurations. By introducing a high degree of variability in
program and teacher characteristics it the selection, it could be
determined with some degree of confidence tie range of conditions under
which the findings of the study will hold. If, on the other r'nd, we



Table 1
Summary cf Sample of Sites, Schools, Teachers, and Target Students by

Grade Level of Students

Site Grade Schools Teachers Students

Border Area, Site 0 K 2 7 46
1 2 12 62
2 2 9 52
3 2 11 64
4 3 13 38

Border Area, Site 1 K 1 1 11
1 1 5 22
2 1 4 17
3 1 4 li,

4 1 4 5

Border Area, Site 2 K 1 2 21
1 1 4 40
2 1 5 36
3 2 4 31
4 1 4 15

Central TX Area, Site 3 K 1 14 104
1 1 16 93
2 1 15 86

East TX Area, Site 5 K 6 11 143
1 6 22 112
2 5 21 84
3 1 1

Northern Mexico, Site 4 1 2 5 54
2 2 9 45
3 2 6 35

Totals K 13 35 325
1 13 64 383
2 2 63 320
3 7 25 126
4 5 21 58
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had selected schools that were quite homogeneous in the makeup of their
teachers and instructional programs, the findings could be generalized
only to schools with similar characterstics.

Selection cf Students

As will be noted in later sections, the students' language and
neading.sxills were assessed with a variety of instruments, and their
instructional programs and classroom instruction was observed and docu-
mented. For some purposes, all of the students in a class were tested
with certain instruments; for other purposes, the instructional programfor the entire class was observed. In addition, a tar et sample of 10
students was selected in each class for a more deta e case s u y
exam nation. This target group of students was the subject of special
observation and of individual assessment. They constitute the primary
sample for this study.

The primary factors for the selection of target students within a
classroom included sex, language status, and an index of cognitive
sty e. work that was underway at SEDL at the time at which the study
was begun (De Avila & Duncan, 1979), as well as work carried out else-
where (Lesiak, 1970; Stone, 1976), suggested that, for the purpose of
this study, two traits ("field dependence/independence" and "reflectiv-
ity/impulsivity") could be used to summarize "cognitive style." A
number of studies had indicated that cognitive style, as defined by
either of these two traits, was a fairly good predictor of achievement
in the lower grades, which is consistent with findings from earlier
studies that indicated that cognitive style seems to have its greatest
impact during the initial learning of particular skills.

For the purpose of target student selection, three measures were
obtained for all students in each target classroom: language status,
field dependence/independence, and reflectivity / impulsivity. The
instruments used to obtain these measures are described below.

Language Status

The students' language status was determined on the basis of
ratings made by the teachers for each of their students on the Student
Operational Language Assessment Scale-SOLA (Duncan & De Avila, 1976)
during the first montrBriaool. Using this instrument, the teachers
made an overall judgment about each child's language status on the ba-
sis of seven descriptions of language usage and skill; one was selected
that best defined the student's observed ability to use Spanish and
English: Monolingual English; Monolingual Spanish; Partial Bilingual -
English Dominant; Partial Bilingual - Spanish Dominant; Bilingual
(totally fluent in both English and Spanish); Limited English/Limited
Spanish; Late Language Learner. This rating provided an impressionis-
tic, global view of the child's ability in both languages.

Cognitive Style

Two measures were used to assess "cognitive style." These were
administered during the first month of school. The Children's Embedded



Figures Test-CEFT (Witkin, Oltman, Raskin, & Karp, 1971) is a measure
of field dependence/field independence (FD/FI). The test, individually
administered, requires the child to find a simple figure (a "triangle"or a "house" shapi) embedded in a complex drawing (of a clown, for
example). Credit is given for each time the student finds the simple
figure without help from the test administrator. In order to reduce
frustration, the child is helped to find the embedded figure if he
encounters difficulty in a given item. The score is derived by adding
the number of times the child finds the figure without assistance.Higher scores are associated with "field independence;" lower scores
are associated with "field dependence."

The Matching Familiar Figures Test-MFFT (Kagan, 1965; Kagan,
Rosman, Day, Albert, A Phillips, 1964), a measure of conceptual tempo
(reflectivity/impulsivity), presents the child with a standard drawing
of a figure (e.g., a ruler) and six variants. One is identical to the
standard, with the other five differing from it in some detail. Thechild's task is to indicate which of the six alternatives is identicalto the standard. The conceptual tempo classification is based on the
time it takes the child to indicate the first response (latency) and
the total number of incorrect responses made on each item (up to five
errors per item). A child who is fast to respond (impulsive) often
makes several errors; a child who is slow to respond (reflective)
generally is more accurate.

Selection Procedure

Two-dimensional scatter plots of the students' performance on the
cognitive style measures was developed for each target classroom, with
CEFT defining one axis and MFFT (time) the other. Median splits were
then used to divide the plots into four quadrants, with an additional
subdivision being formed by drawing a circle of a specified radius at
the intersection of the two medians, as shown below:

FD/FI
(CEFT Md
Total)

11
3

2

4

Md

Impulsivity/Reflectivity
(MFFT Time)
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The five subdivisions defined five levels of the variable of
cognitive style, a described below:

1 - field independent/impulsive
2 - field independent/reflective
3 - field dependent/impulsive
4 - field dependent/reflective

5 = moderate on both dimensions

Two target students were drawn from each subdivision, giving a
total of 10 target students for each classroom. An effort was made to
balance, to the extent that it was possible, the students selected in
each subdivision (across classrooms) on the variables of sex and lan-
guage status. Our purpose in the selection was to maximize the system-
atic variation between students in order to achieve a basis for genera-
lization of the results. The total number of students involved in the
study and their distribution among the sites by grade level is shown in
Table 1, page 20. The student sample, by data collection yea-, is
discussed in further detail in a subsequent section of this document
(see page 30).

Characteristics of the Sites

The following description focuses on the characteristics of the
target district at the time of selection. First, demographic data,
relative to the Texas sites, are presented which characterize the size,
socioeconomic status, degree of urbanicity, local funds available per
student, bilingual program(s), concentration of Hispanic students, and
variability of schools in each district. Second, certain variations in
reading programs across the five sites are summarized, focusing on type
of instr--*ional materials used, organization for instruction, criteria
for trans .ton from Spanish to English, and instructional emphasis.
Third, the extent to which the selected districts are representative of
other districts in Texas is examined in terms of size, concentration of
Hispanic students, and location of bilingual programs. Lastly, a brief
description of the Northern Mexican site is presented. A detailed
description of each of the sites is included as Appendix A.

Demographics

As shown in Table 2, the five districts selected from the state of
Texas to participate in the study varied considerably on each of the
demographic indices. The urban district (East Texas Area--Site 5) is
large, with a well-developed bilingual program, yet it differs substan-
tially from the other districts in (a) locale, (b) percentage of
Hispanic students, (c) per pupil expenditure, and (d) variability of
schools within the district. The two middle-sized districts (Central
Texas Area--Site 3 and Texas Border Area--Site 0) are very similar in
terms of SES and degree of urbanicity, yet differ considerably in (a)
locale, (b) percentage of Hispanic students, (c) per pupil expenditure,
and (d) variability of schools within the district. The two smaller
districts are, in fact, quite dissimilar in size (Texas Border Area--
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Table 2
Demographics for Texas Districts is the SERE. Oilingual Roadie' Study - 1982

Variables

Site
S 1 7 E

SES et

Cammmeities
is District

Degree of

*basicity
aid Locale

-

Per Pupil
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8111sgmal
Prevails

Cascestraties
11is aaic

$ C
wilds

of

Studests

cry
Schools

Degree of
*basicity
Maio
District

Schools eachersItedusts

Texas border,
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SES
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A rural
11:.11111,

south Texas

$2,428 A-6 (ESL
6 -10)
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2 t0 798 low imams
SES
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west Texas

$1,467 K-12 (ESL
(A42)
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t; .-K,6)
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l 103 1,626 low to
lower-
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SES

Small tows
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west Texas

$1,964 1C4 (ESL

K-12)
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Central Texas,
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I
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Site 2 has three time the enrollment of Texas border Area--Site 1) and
ir. amount of per pupil expenditure. They are alike, however, in terms
of (a) SES, (b) locale, (c) concentration of Hispanic students, and (d)
variability of schools within the district. Taken as a whole, these
sites represent a broad range of communities in Texas where bilingual
programs have been implemented, from the larsJ urban district in north-
east Texas to the small rural districts along the Mexican border.
Thus, the educational processes and outcomes observed in this study
should be representative of many, if not most, of the bilingual
programs in the State.

Variations in Reading Programs

As shown in Table 3, the five Texas districts varied substantially
at the time of selection in terms of their reading programs for bilin-
gual students. The four variables examined 'Are (a) materials, (b)
organization for instruction, (c) criteria for transition from Spanish
to English reading, and (d) instructional emphasis in reading. The
infomation depicted in Table 3 came from three sources: documents
provided by each of the districts describing their bilingual programs;
interviews with administrators and teachers; and formal and informal
classroom observations.

Materials. In two of the five districts, nasal reading series
provided the foundation for the English reading program. These series
are structured so that the sequence of instruction is built into the
readers and workbooks, which gradually increase in difficulty as the
child progresses. Three districts utilized management systems. These
are characterized by instructional objectives, mastery tests, and a
diversity of materials (both commercial and teacher-made).

For the Spanish reading program, four of the districts relied on
basal reading series for instruction. One district was employing an
"individualized" approach to instruction that drew upon the "Guszak
Diagnostic/Prescriptive Reading Program" (Guszak, 1972). :n this pro-
gram, management was carried out through a system of student contracts.

The materials used for reading instruction across the five sites
represented the two curriculum approaches most prevalent in bilingual
programs at the time of sample selection: basal series and management
systems. As will be described later in this section, the instructional
emphisis varied considerably within these two basic curriculum
approaches.

Organization for Instruction. The organization for reading
instruction in bilingual programs in Texas follows one of four basic
patterns: (1) self-contained classrooms, (2) team-teaching, (3) open
classroom structure, and (4) bilingual resource teacher(s). Each of
these patterns was represented in the sampled classrooms in the study.

Self-contained classrooms, in which one teacher provides all (or
most) of the instruction for a given group of children, is characteris-
tic of most of the school districts in the State. This organizational
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Table 3
Variation in Bilingual Reading Programs on District Entry into the Study

Materials:

Texas Border
Site 0

Texas Border
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Texas Border
Site 2
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. Meaning-based

'focus in early phas's of reading; see text for explanation of terminology.
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pattern existed in two of the border area sites, and in most of the
schools in the urban district.

Team-teaching is characteristic of the instructional programs in
the Texas Border Area--Site 1, Central Texas Area--Site 3, and in some
of the schools in the urban district (East Texas Area--Site 5). In
this organizational structure, one teacher typically provides Spanish
reading and/or content area instruction for Limited English Proficient
students, while the other member(s) of the team provides reading and
content area instruction in English for those children for whom such
instruction is appropriate.

The open classroom structure, found in the 1414 school at the
Central Texas AreaSite 3, involves large, open spaces that house
"units" of approximately 100 children in which some 8 teachers and 5
aides work together to provide individual and small-group instruction
to children of the various language classifications. Typically, each
team includes one or more bilingual teachers who carry out the Spanish
component of the instructional program.

The use of a bilingual resource teacher to deliver instruction to
Limited English Proficient students was found in only a few schools in
the urban site. In this organizational pattern, one teacher provides
Spanish reading and content area instruction, usually in small groups,
for all Limited English Proficient students at a particular grade level
or in a given school.

Criteria for Transition from S anish to English Readin4 Instruction

In examining this variable, it became necessary to look at both
policy and practice to get a clear picture of what was happening in
each of the districts. Policy for all of the target districts provided
for transition from Spanish to English instruction, with English-only
instruction being the eventual goal. Practice varied, however, as to
the time of transfer from Spanish to English, both within and between
districts. Criteria for transition at all of the sites included both
Spanish reading ability and English oral proficiency. According to the
school personnel interviewed at the time of selection, some individual
schools and/or teachers begin English reading instruction earlier than
others. At one of the sites, English reading instruction was observed
to begin for all children by the second semester of first grade. As
documented during the course of the study, actual practice at the other
sites varied considerably both within site and among the sites.

Instructional Emphasis

The instructional emphasis appeared to be determined, to a large
extent, by the theoretical orientation of the teacher and by the nature
and characteristics of the teaching materials available within the
school district. School policy, as to the uniformity of the basic
materials to be used and the approach to be followed, also affected the
instructional emphasis. Similarly, the amount and kind (focus) of
"current" inservice activities within the district influenced the
instructional emphasis.
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While varying from teacher to teacher, the instructional pmphasis
in two of the five districts selected for the study (Texas Border
Area--Site 1 and East Texas Area--Site 5) could best be characterized
as "skills development," in which the components of decoding, vocabu-
lary development, and comprehension of whole text are given relatively
equal attention during the early phases of reading instruction. These
two districts had adopted specific basal reading series in both English
and Spanish and had encouraged district-wide use of these texts.

In the English reading program in the Texas Border Area--Site 0,
the 'Wisconsin Design" management system was used which focused heavily
on letter-sound correspondence and work attack skills in the early
stages, with increasing attention given to comprehension skills as the
child gained some facility in reading. The reading series adopted by
the district also placed a strong emphasis on word recognition in the
early stages. Similarly, the Spanish reading component utilized a
basal reading series in which formal instruction in letter-sound
correspondence and word recognition skills was emphasized. Comprehen-
sion skills received lesser attention in the early stages of reading
instruction.

The English reading program in the Central Texas Area--Site 3 was
similar to that of the Texas Border Area--Site 0 described above. How-
ever, the Spanish reading program differed in that this site utilized a
basal reading series that emphasized comprehension skills, in the early
stages of reading, to a greater extent than did the basal series
adopted at the Texas Border Area--Site 0.

At the time of site selection the reading program at the Texas
Border Area--Site 2 employed a management system locally referred to as
the "Guszak Diagnostic/Prescriptive Reading Program." As noted
earlier, this system is characterized by individualized instruction
managed through the use of student contracts. Its theoretical orienta-
tion is strongly "meaning-based," with little or no formal instruction
in letter-sound correspondence until after the child has gained some
reading fluency. Two years into the study at this site, the district
shifted to a basal reading program and abandoned their individualized
approach in both English and Spanish for a more traditional small-group
instructional procedure.

Summary

Whether considering the variable of curriculum materials used,
organization for instruction, criteria and practices for transition
frnm Spanish to English reading, or instructional emphasis, the reading
programs of the five Texas districts selected for the study reflect a
high degree of diversity. Thus, the naturally-occurring variations
necessary to the design of the study are found in the sites included in
the study.

Representativeness of Districts Selected

The five districts selected represent a cross-section of school
districts typically found in the State of Texas. The following discus-
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sion examines the degree to which these districts are comparable to
other districts in the State in terms of size, concentration of
Hispanic students, and distribution of bilingual programs.

Size

The Texas Education Agency (1976) divides the districts into 12
categories according to size. The first category comprises six dis-
tricts, each with more than 50,000 students. These six metropolitan
districts serve one fourth (550,000 students) of the two and a half
million students in the State. One of these, East Texas Area--Site
was included in the study. Approximately one fifth of the students in
Texas are in the 189 middle-sized districts (1,500 to 4,999 students).
Three of the five districts sampled for this study fall into this cate-
gory (Central Texas Area--Site 3, Texas Border Area--Site 0, and Texas
Border Area--Site 2). While the small school districts in Texas (less
than 500 students) serve only about five percent of the state's school
children, they represent approximately one half (541 out of 1120) of
the districts state-wide. One site, Texas Area--Site 1, was selected
to represent this category.

The sites selected for the study represent the full range of
large, medium and small districts in Texas. They reflect both the size
of district where most students are enrolled ( metropolitan and middle-
sized) as well as the size of district which characterizes most of the
school districts in the state-(small).

Concentration of Hispanic Students

In order to examine the representativeness of the sampled dis-
tricts in terms of concentration of Hispanic students, the districts in
the state were divided into three categories on the basis of data
collected in the fall of 1979 by.the Texas Education Agency (1980).
They were classified by percentage of Hispanic students as follows:
80% to 100%; 6(1% to 80%; less than 60%. Seventy-two districts were
found to have high concentrations of Hispanic students state-wide with
three of the five districts selected for this study falling into this
category (Texas Border Area--Sites 0, 1, and 2). Sixty-one districts
fell into the 60% to 80% category, with one of the sampled sites (East
Texas Area--Site 5) in this category. The remainder of the 1,099 dis-
tricts responding to the Texas Education Agency survey had less than
60% enrollment of Hispanics; the Central Texas Area--Site 3, with 17%
Hispanic enrollment, represents districts in this category. Thus, the
five sampled sites represent the full range of districts where bilin-
gual reading and program implementation are crucial concerns--those
with high, medium-high, and lower percentages of Hispanic students.

Distribution of Bilingual Programs

As shown in Figure 4, page 18, the five sites are located either
in regions where other bilingual programs are concentrated or are in a
locale which is very similar to other districts with bilingual pro-
grams. Three of the sites are along the Texas-Mexico border, with one



in south central Texas and two in southwest Texas. The site in central
Texas represents stable Hispanic populations that have somewhat less
contact with the Mexican culture and the Spanish language. The urban
site in East Texas represents the wide dispersion of districts with
bilingual programs in the northern and northwestern regions of Texas.
Thus, the sampled districts represent (1) the border region; (2) the
region 150 to 200 miles from the border; and (3) the region more than
200 miles from the border. These regions, in turn, reflect varying
degrees of contact with the Spanish language and culture as well as
differing degrees of concentrations of Hispania students in the
schools.

Northern Mexico, Site 4

Two schools, located in an isolated, middle-sized Mexican city
some 200 miles south of the Texas-Mexico border, comprise the sample
for this region. One of the schools is a state-supported school; the
other is a federally-funded school. Both schools are located within
the city boundary; both serve primarily monolingual Spanish-speaking
students from low to lower-middle income families. At the time of
selection, the children were attending school for four and one-half
hours per day. The classes were large (approximately 50 children per
class). The classes were self-contained, and all instruction was pro-
vided by a teacher who had completed normal school training. All of
the classes were using the federally-adopted textbooks in which all
subject matter is integr ad into one set of books (i.e., math,
science, social studies, and language arts are interwover into the same
textbooks). Reading instruction per se focused heavily on letter-sound
correspondence in the early stages; handwriting and composition were an
integral part of the reading instruction, even at the early grades.
Although there was variation in some of the classes in one of the
schools, most of the instruction was directed to the full group and was
characterized by much direct instruction on the part of the teacher and
choral response on the part of the students.

Cohort Plan for Longitudinal Investigation

It was most desirable, in order to achieve the purpose of this
study, to track the target students from entry into kindergarten
through the end of fourth grade. The growth and develooment that are
the focus of this study normally takes place over this time period, and
a cross-sectional design would be altogether inappropriate. It should
be emphasized that, for practicality, what was planned and carried out
was the selection of cohorts of relatively modest sample size who were
tracked for varying periods of time in successive waves.

Cohort 1

The first cohort, conv!sting of 12 classrooms in the Texas Border
Area--Site 0, was selected for testing and observation during the
1978-1979 school year. Four of the classrooms were selected as target
classrooms to remain in the study, and 10 target students were selected
in each of these classrooms. The full range of instruments and data
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collectio: procedures which had been prepared for the were
thoroughly tested under specified conditions in all 12 classrooms, and
modifimions were made as needed. Thus, this cohort, which served as
the pilot cohort, consisted of 40 students (20 kindergarten and 20
first grade students) from four classrooms in two schools (one lender-
garten and one first grade from each school) in one school district in
one region of the state.

Cohort 2

During the first data cr;lection year (1978-1979), a second rhhort
of eight classrooms was identified for inclusion in the study in the
school year of 1979-1980. Two of she classrooms (one kindergarten and
one first grade) were located in one school in the Texas Border Area--
Site 1 Four classrooms (two '4indergarten and two first grades) were
selected fronvone school in the Texas Border Area--Site 2, and two
additional classrooms of kindergarten students were added from the
original schools which contributed Cohort 1 in the Texas Border Area--
Site 0. Thus, two successive waves of class/teacher/student cohorts
were tested and observed, the second replicei:,ng the basic design of
the first one.

Cohorts 3 and 4

In the 1980-1981 school year, Cohorts 3 and 4 entered the study.
Cohc't a consisted of students from the East Texas Area--Site 5 and
then Central Texas Area--Site 3. Eleven classrooms were selected from
one school district in Site 5: eight bilingual classrooms of kinder-
garten students in seven schools and three English-medium classrooms of
kindergarten stuoents from one school which housed one of the target
bilingual classrooms. Thus, from those classrooms, a subsample of 80
ailingual children and 30 monolingual English-speaking children entered
the study.

In the Central Texas Area--Site 3, 80 bilingual and 10 monolingual
English-speaking kindergarten children were sampled from three team-
teaching units which contained some 300 children withfn one school.
Fourteen homeroom and language arts teachers were associated with this
group of students,

Cohort 4 consisted of students from the Northern M Pico Area--Site
4. Four classrooms of first grade students in two public schools (two
classrooms at each school) were selected with a subsample of 15 mono-
lingual Spanish-speaking target students per class. Student attrition
was expected to be higher in the Mexican schools than in the Texas
schools, thus the selection, of a re;atively larger subsample at the
lint of entry was calculated to ensure an adequate sample of students
over the course of the study.

Summary

Four student ,ohorts of differing size, entered the study during
the course of a three year period. Each cohort of students was tracked
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from their entry into the study through the last data collectio year
(1982-1983). The selection procedure yielded a subsample of 38U
students distributed as follows:

Cohort 1 - 40 stuaents (20 kindergarten; 20 first grade)

Lchort 2: 80 students (50 kindergarten; 30 first grade)

Cohort 3: 200 kindergarten students

Cohort 4: 60 first grade students.

Since the students entered in successive waves, with most of the
students enterii_ during their kindergarten year but with some entering
at first grade, certain of the students were tracked for five years
(K-5); others for four years (K-2 or 1-4); and yet others, which were
the majority, were tracked for three years (K-2 or 1-3, the latter
being the case of the Northern Mexico sample).

Once selected to participate in the study, a student was followed
through whatever classrooms he was subsequently assigned. Such assign-
ments were based entirely upon criteria established by each school dis-
trict, and without any input from SEDL personnel. During the data col-
lection phase of the study, a student remained in the study until he
either (1) completed fourth grade, or (2) moved outside the schools
involved in the study. On a few occasions, a student was dropped from
the study at a parent's request. If a student left the study prior to
first grade entry, a replacement student frail the same initially-
selected classroom was added to the study who possessed similar charac-
teristics to the replaced student based on the initial selection
criteria (i.e., same cognitive style quadrant, sex, and degree of
bilingualism). For such replacement students, every effort was made to
acquire a complete data set by collecting data from the school district
files (e.g., the district-admihistared standardized language test
scores), and by administering any SEDL assessments missed by the
replacement target during the semester in which the student was
replaced. If a student left the study after first grade entry, a
replacement was not sought since it was felt that too much missing data
would result for such replacement students. As noted earlier, the
attrition rate at Site 4 (Northern Mexico) was expected to be quite
high, and oversampling was employed to meet this attrition problem
rather than following the replacemert procedure.

In all, 438 students were identified as targets luring the five-
year data collection phase. The attrition rates varied over sites,
being higt,2st at Sites 1 and 5 (about 37% over the entire :rata collec-
tion period), lowest at Site 3 (18%), and averaging 28%. Similarly,
the replacement percentages were highest at Sites 1 and 5 (24% and 30%,
respectively), with the remaining sites at about 11%, for an overall
)verage of 17%.

As shown above, the initial sampling plan called for the selection
of 390 students. In Site 4, 60 students were trl be sampled (15 from

32



each of 4 classrooms), but due to the joint distributions of the cogni-
tive style measures obtained from each of these classrooms, only 54
students could be selected according to the sampling criteria. At Site
0, a brother of a selected twin was added to the study for a potential
case study analysis. Also, at 2 additional sites (1 and 3), a total of
3 initially-selected targets left the study, were replaced, but then
returned to the study and were once again tracked along with their
replacements. Given these sampling adjustments, the planned sample of
380 students resulted in an actual sample of 378 students.

Of the initially selected 378 targets, 105 students eventually
withdrew from the study; 60 of these students were replaced and 47 of
these replacements remained in the study until normal exit. Since the
primary ob'lective of the study was to track reading acquisition and our
most extensive assessments of reading skills were begun at the end of
first grade, only students who remained in the study through at least
two additional years of instruction beyond kindergarten were included
in the longitudinal analyses, thus providing us with at least two data
points to chart growth in reading. A total of 333 students met this
criterion.

All longitudinal analyses were based on instructional years rather
than grade levels in order to track the number of years of actual
instruction regardless of whether a student was retained or double-
promoted. Such irregularities only occurred after first grade in our
sample, so that instructional year 0 is always kindergarten, and
instructional year 1 is always first grade; later instructional years
(2-4) may be either a grade lee1 above (for students double-promoted
sometime after first grade) or below (for students retained sometime
after first grade) the nominal instructional year value. No student in
our sample was retained or double-promoted more than once.

A breakdown by cohort and language grouo of the longitudinal sam-
ple of 333 students is presented in Table 4. As can be seen from the
table, 32 students (10% of the sample) had irregular grade sequences.
Considering the 254 bilingual students which are of primary concern in
this report, the table shows that 153 students were tracked through two
instructional years beyond kindergarten (all but one having kindergar-
ten data as well); 40 students were tracked through 3 instructional
years (with all but two having data at kindergarten); awl 61 students
were tracked through four instructional years (with 36% having
kindergarten data).

Instrumentation and Data Collection

Schedul, of Testing Observation4

The purpose in tracking the students from their early school expe-
rience through the mid-elementary years was to trace the full develop-
ment of oral language and reading skills. As students move from
kindergarten through fourth grade they are exposed to a variety of
instructional programs. Our goal was to track the reading progress of
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Table 4
Breakdown of Instructional Year Sequence for Longitudinal Sample

by Cohort and Language Group

Instructional Year

Cohort Language 01234 1234 0123 123 012 17_ Totals

I Bilingual 16 19 1 1 38
(1) (1) (1)

II Bilingual 26 37 1 5 1 70
(7) (5)

III Bilingual 146

(12)

146

Total 16 45 38 2 152 1 254
(1) (7) (6) (13) (27)

III Monolingual 36 36
English (2)

IV Monolingual 38 5 43
Spanish

(3)

Total
333

Note: Numbers in parenthesis represent the number of students vith
irregular grade sequences.
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students of differing learner characteristics and to observe their
responses to variation in the instructional program. As will be
explained in more detail in the section on instrumentation that
follows, an ongoing program of observation and testing was conducted
such thtt variation in the instructional program over a period of a few
weeks was highlighted in the data, and where the student was tested on
a regular basis so that changes in student performance was also
measured within these time frames.

Data were collected each year in accordance with a data collection
schedule which was prepared each summer and distributed to data collec-
tors prior to the beginning of the school year. Ir some cases, slight
adjustments were made in the timetable to accommodate a particular
school's planned activities or its emergencies (e.g., vacation sched-
ules, school-wide testing, flu epidemics). However, in general data
collection followed the sample schedules presented in Tables 5 and 6.

Instrumentation

This section presents a brief overview of the data sources for the
study. One set of measures were used to assess student characteristics
and academic performance; the other provided information on teacher
characteristics and classroom instruction. While only a brief discus-
sion of tne instruments is presented here, a detailed description of
each of the data sources is provided in the corresponding volume of
this report where the results of the data analyses are presented.

Student Characteristics and Student Performance

Lan ua e assessment. Three types of language measures were used
to assess t e c. s oral proficiency in both Spanish and English:
(1) an oral language proficiency test, (2) teacher ratings, and (3) an
ethnographic verification of the child's oral language abilities
(audiotapet language samples).

Oral language proficiency test. School districts in Texas
were required under the Texas State Plan for Bilingual Education ;Texas
Education Agency, 1978) to identify all children who are exposed to a
language other than English outside the school environment, and to
administer to each of them, on their initial entry into the school dis-
trict program, the English version of one of the commercially-available
oral proficiency tests approved by the state. Frequently, school dis-
tricts also administer the Spanish version of these tests to Snanish-
speakiny children on their entry into bilingual programs. These lan-
guage data were collected from the schools; where Spanish-language
data were not available for students on their initial entry, the
project staff administered to each of the target bilingual children the
Spanish version of the oral langudge proficiency test selected by the
district.

It was also necessary to administer both the English and Spanish
versions of the district-selected test to each of the target bilingual
children yearly in grades beyond kindergarten, since the State Plan did

35 5:1



01

Table 5
SEOL Bilingual Readirq Study - Texas Sites

Data Collection Schedule: Grades 2-4

Non th Classroom Hiesme . Teacher
Nimese . Grades 2-4

Minsme .

September Interview I.

Language Estimate 11

30

10

Children's Embedded Figures.Tast
(CEFT)

Notching Familiar Figures Test (NFFT)

Oral Language Proficiency Test
. AE, is

30

20

40

October Observation
RNNOS/SEAL

0 Checklist (01)

Inventory of Bilingual
lestructINt

10 Informal Reading Inventory (IRI) 20

November Observation
RANOS/SEOL

0 Language Sample
.

0

December Observation
nimOS/SEOL

0 Language Estimate ft 10 Language Sample

Informal Reading Inventory

0

20

January Observation
RAMOS /SEOL

0 Checklist :ft)
Survey of Teacher Lani4:19e
Skills

10
10

Cartoon Conservation Scales :CCS)

Language Sample

30

0

February Observation
RANDS/SEOL

0 Language Sample

Informal Reading Inventory

0

20

March Observation
RANOS/SEDL

0 Checklist (13)

Embedded Figures Test

Matching Familiar Figures

Test

10

20

10

Language Sample

Interactive Reading Assessment System
(IRAS) (Spanish A English)

0

60

April/

May

Observation
RANOS/SEOL

Attendance
Records

0

0

Interview II

Language Estimate 13

30

10

Language Sample

Standardized Test Scores

0

0

SEOL/1982-1983
GO
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Table 6
SEM Bilingual Reading Study - Northern Mexico Site

Data Collection Schedule: Grade 3

Month Classroom HA Teacher
me

li s.
aI hie

Mins.September
Interview 1 30 Children's Embedded figures Test 30

(CEfT)
Language Estimate 91 10

Matching Familiar figures Test (MITT) 20

Oral Language Proficiency Test 40
(Spanish I English)

October Observation 0 Checklist (II) 10 Informal Reading Inventory (IRI) 20RAMOS/SEDL
Inventory of Bilingual
Instruction

November Observation 0
Language Sample 0RAMOS/SEDL

Oeceaber Observation 0 Language Estimate 12 10 Language Sample 0RAMOS/SEDL

Informal Reading Inventory 20
January Observation 0 . Checklist (92) 10 Cartoon Conservation Scales (CCS) 30RAMOS/SEOL Survey of Teacher Language 10

Skills Language Sample 0
February Observation 0

Language Sample 0RAMOS/SEOL

Informal Reading Inventory 20
March Observation 0 Checklist (93) 10 . Language Sample 0RAMOS/SEOL

Embedded Figures Test 2n Interactive Reading Assessment System 60
Matching Familiar Figures 10 (IRAS) (Spanish 1 English)
Test

April/ Observation 0 interview 11 30 Language Sample 0
May RAMOS/SEOL

Language Estimate 93 10 Standardized Test Scores 0Attendance 0
Records

- r

SEOL/1982-19P3
62



not require formal retesting of the children for oral language profi-
ciency subsequent to initial entry into the school district's program.
The monolingual English-speaking children in the study were adminis-
tered yearly the english version of the district-adopted test. The
monolingual Spanish-speaking children were administered a Spanish oral
language proficiency test selected by their schools.

Teacher ratings. On three occasions during the school year,
the teachers provided their evaluation of the children's language usage
and ability. As noted in a previous section on the selection of stu-
dents, teachers in target classrooms were asked, at the time of selec-
tion, to rate all of the children in their classes on the Student
Operational Language Assessment Scale. (Duncan & De Avila, 1976).
Target children in each of the classrooms in subsequent years were also
rated by their teachers on this instrument. These ratings, along with
other data, were used to construct an index of each child's language
ability and growth over time.

In the month of December, after the teachers had become more
familiar with the language ability and usage patterns of their stud-
ents, all target children were rated by their teachers on the Oral
Language Proficiency Rating Scale (Mace-Matluck, Tunmer, & Dom1917ez,
1g79). The teachers were asked to rate the target children once again
on this instrument during the month of April or May, concurrent with
the administration of the reading achievement tests. These ratings
provided the teacher's evaluation of specific aspects of the language
ability of each child in both Spanish and English, as well as an
overall , global performani.e rating.

Language Samples. Additionally, for the purpose of monitor-
ing the child's language growth as well as for verifying the child's
language status, audiotaped speech samples were obtained monthly from
the target children (Mace-Matluck, Tunmer, & Dominguez, 1978). These
were taken on a rotating schedule in three communication settings: in
the classroom, in the home, and on the playground or in other
non-instructional settings within the school.

Reading assessment. Assessment of the children's progress in
reading was conducted on a planned schedule and involved four types of
instruments: (1) a reading readiness measure, (2) an informal read4ng
inventory, (3) a reading achievement measure, and (4) standardized
achievement tests.

Reading readiness. The Stanford Foundation Skills
Test/Prueba Stanford de Destrezas Fundamentales (Calfei-X-1Tsociates,
1977; Calfee & Pea, 1978) was selected as the reading readiness
measure for the study. This test battery is designed to assess
reading-related skills, in Spanish and in English, of children in
kinderganen and first grade who have not yet learned to read in any
language. Included in the assessment are tasks of alphabet recogni-
tion, letter matching, phonetic segmentation, vocabulary distinction,
common labels, and conceptual understanding.

6,4
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All bilingual children that entered the study at kindergarten were
administered the reading readiness instrument in both Spanish and
English in the early fall, as were a subsample of target children at
grade 1. Monolingual children were administered the version
appropriate for them.

Informal reading inventory (IRI). Informal reading invento-
ries were developed by the research staff in both English and Spanish
(Mace-Matluck & Dominguez, 1978a, 1978b; Mace-Matluck, Domfhguez &
Padilla-Hajjar, 1978). All target children were administered an IRI at
their entry into a formal reading program (i.e., instruction in
connected reading that follows any "pre - reading" instruction that is
typically referred to as reading readiness), and their reading progress
was monitored, through the use of the IRI, on a monthly basis through-
out the school year. Bilingual children were administered the IRI's in
both English and Spanish, regardless of the language of the reading
instruction provided in the classroom.

Reading achievement. ihe Interactive Reading Assessment
System-IRAS-was employed as one of the measures for assessing the stu-
dent's reading ability. The IRAS, an individually administered
diagnostic assessment system, was designed for research application
initially and has undergone two revisions (Calfee A Calfee, 1979;
1981). Modeled after the informal reading inventory, the IRAS provides
independent measures or sfveral component skills essential for fluent
reading. The materials in the instrument were selected to cover a wide
range of skills and knowledge in the areas of oral language and reading
from the level usually expected of a mid-year first grader to that of a
junior high school student. The cpanish version of the IRAS was
developed in 1979 using the same ormat and procedures used in the
development of the English edition Calfee, Calfee & PeWa, 1979).

The areas of skills arld knowledge assessed in the system !nclude:
reading of isolated words, definition of common words within and beyond
the student's reading vocabulary, and selected word analysis skills
based on the pronunciation of synthetic words. Comprehension of
connected text is also assessed in contexts of both narrative and
expository passages.

Bilingual target children at each grade level, except kindergar-
ten, were administered the reading achievement battery in both English
and Spanish in March/April of each year. The monolingual childl.en were
tested with only the version uf IRAS appropriate to their language
group.

Standardized Achievement Tests. Standardized achievement
tests in English were administered by the Texas schools in the Spring
of each year to all students, starting with Grade 1. The three border
area sites used the California Achievement Test. The Iowa Test of
Basic Skills was admPlstered in the urban site. The Central Texas
Area--Site used the Comprehensive Test of Basic Skills. These data
were obtained from the schools each year for all target students.
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Standardized achievement tests in Spanish were not administered
systematically, nor to any great extent, by any of the schools in the
study. Similarly, no such tests were administered in the Northern
Mexico site.

Cognitive style. As noted in the section; above on the selection
of target students, all students in each of the target classrooms, at
the time of entry into the study, were administered two cognitive
measures: the Children's Embedded Fi ures Test and the Matching
Familiar Figures es.. ese .es s were en readministered to the
target children only in the fall of each year that they remained in the
study. Description of these tests is provided in the section referred
to above (see page 21).

Cognitive development. The Cartoon Conservation Scales (De Avila,
1976) is an individually- administered, Piagetian-based measure of
cognitive development. It was developed as a means for assessing tae
intellectual development of children in a manner that is fair to chil-
dren of diverse linguistic and ethnic backgrounds. For this reason, it
was selected as a measure of cognitive development for the purposes of
the study.

The instrument consists of five subscales for each of two levels.
Level I, for use in grades K-3, assesses conservation of number,
substance, distance, identity, length, and egocentricity. Level 1I,
designed for use in grades 4-6, contains measures of conservation of
substance and distance, hcrizontality of water, class inclusion,
probability, and egocentricity.

Only the target students in the study were tested with the
Cartoon Conservation Scales. The testing was carried out yearly during
the months of November through January.

Instruction and Teacher Characteristics

Instruction. A coordinated system of teacher interviews, teacher
checiaists, and monthly classroom observations provided rich and exten-
sive data for the purpose of documenting and describing in detail the
instructional program each child experienced over the course of the
study. A brief overview of these measures is presented below.

Teacher interviews. Each of the target teachers was
interviewen7RTTRiTTEF school year, in the early fall and in late
spring. In the site selection process much was learned about the
nature of the school program, the sample classrooms, the student
population, and the background and training of the teachers and teacher
aides. The fall interview was used to clarify, on an individual bas's,
the following: (a) organization of students for reading; (b) basis for
grouping; and (c) schedule for reading activities. This interview was
al:o used to establish rapport between the teachers and the research
staff end to orientate the reacher to the study in general and to the
scheduled activities for the year. In the spring interview, the staff
obtained feedback from the teachers on the instruments and procedures
used in the study.
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Inventory of Bilingual Instruction. This instrument is a
questionnaire desfyied to elicit information from the classroom teacher
that allows each classroom program to be defined in terms of variation
on three major components:

1. percent of instruction time for language arts dovoted to
language arts in Spanish;

2. percent of instruction time for content areas other than
language arts taught in Spanish; and

3. grade levels at which such instruction is provided.

Essentially, the teachers are asked for their current and
projected daily schedule of classroom activities. For each activity
indicated, information is sought regarding the language categories of
tne students within each instructional activity, the primary instruc-
tor, the language of instruction, and the language of the materials.
This instrument was administered to all target teachers in the fall of
each school year.

creactReadin.CheclierInstructionalndi. To

supplement-liaViFgiWrthririfiTrmation
obtained in the classroom observations (discussed below), the teachers
in the study were interviewed three times during the school year by
SEDL staff using the Reading Checklist. Essentially, the Checklist
obtains from the teachers, in computer-compatible codes, their
instructional plans for reading over a two-week period for each of the
target children or groups of children in their classes. For each group
of children, the strategies or skills that were taught during the
preceding two-week period are listed in order of emphasis. For each of
these listed, the following are indicated: instructional focus,
material (type, title, and section of the book), type of activity,
language of instruction, instructor (e.g., teacher or teacher aide),
role of the instructor, and total minutes dt:voted to the teaching of
the strategy/skill over the two-week period.

Classroom Observation. Observations, using an adapted
version ofTWe Readin and Mathematics Observation S stem-RAMOS (Calfee
& Calfee, 1976) was carried out in eac target c assroom once a month
from October through April/May. The purpose of these observations was
to collect information on certain instructional variables, teacher
behaviors, and student response to the instruction. Instructional
variables of interest included the following: frequency and duration
of instructional events that relate to a particular approach to the
teaching of reading, role context of particular teacher behaviors,
sequencing of instructional units, patterns of language use (Spanish
and English) during reading instruction, general structure and organi-
zation for reading instruction, and instructional roles of the teacher
and teacher aides.

The RAMOS system provides real-time documentation of classroom
instruct on, unlike the time -sampling used in many other
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systems. Ply time there is a change in skill or activity in one or
more of the categories of instruction, this change is identified and
recorded. Such documentation allows for an assessment of the time
spent by teachers and students in each of the several categories of
RAMOS. The system is used by a trained observer who records informa-
tion on an Event Form using computer-compatible mnemonic codes. These
codes are tfierf7i7linted into a detailed account of the instructional
process during a given period of reading instruction. Repeated obser-
vations throughout the year, as well as across years, yields an exten-
sive documentation of the instruction each target child has
experienced.

Teacher characteristics. Two types of measures were used to
obtain in ormati5TM7717 characteristics of the teachers in the
study. One obtained information about the professional training,
experience, and language skills of the teachers; the other assessed the
ywo dimensions of cognitive style selected for use with the children in
the study.

Teachers' background and language skills. Information 7kout
the teach4F7 peuressiohal training, experience, and language skills
was obtained through the Survey of Teachers' Background and Language
Skills (SEDL, 1979). This is self-report instrument which was
Uited once by each target teacher during the teacher's initial year
of participation in the study.

The instrument consists of three sets of items. One elicits
information relative to the following: age, sex, origin of descent,
highest degree earned, present and past teaching assignments, and
certification status. Another set of items inquires about the
teacher's language background and abilities. These items provide
information about the childhood language of the teacher, other
languages currently spoken, and the situation in which each of these
languages was learned. Teachers who have skill in Spanish are asked to
indicate their perceived ability to perform in particular language
situations that involve different levels of speaking, reading, and
writing Spanish. The final set of items provides a summary of courses,
typically offered to prepare teachers to teach students of limited
English-speaking ability, that the teacher has taken both at the
college/university level and in local staff development programs.

Cognitive style. The adult version of the two measures of
cognitive style used with the students were administered once to the
target teachers during each teacher's initial year of participation in
the study. The Group Embedded Figures Test-GEFT (Consulting Psycholo-
gists Press, 1971) is a measure of field independence/field dependence.
The test consists of a set of complex geometric patterns in which
simple figures are embedded. The score is the total number of simple
forms correctly identified within a set time limit.

The adult version of the Matching Familiar Figures Test (Kagan,
1966), while quite similar to the chi d's version, utilizes different
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standard stimuli and variants. It also differs slightly in format and
in number of items. The reflectivity/impulsivity classification is
based on the time it takes the subject to indicate the first response
(latency) and the total number of incorrect responses made on each
item.

Data Collectors

All data that required direct teacher input was collected by full-
time members of the SEDL research team. This required systematic
visits to the research sites. Forral classroom observations and the
collection of student data were carried out by a data collection team
from each of the sites. The team consisted, in most cases, Gf two
people who were not employed in other endeavrrs. All met the following
criteria: residents of the local community, experienced teachers,
Hispanic and fluent speakers of English acd Spanish, and acceptable to
the school district. In all cases, the school district administration
provided a list of acceptable and available people who were .hen
screened by the SEDL staff.

In the late summer of the year of initial entry into the study,
extensive training was provided by the SEDL research staff for the data
collection team. Generally, the first training session, of four to
five days in duration, concentrated on the instruments and data collec-
tion procedures to be used in the first two months of school. A second
session was held in early October at which time training on the next
set of instruments was provided and additional training and clarifica-
tion was carried out for the observation system. A third training
session was held in the spring which focused on the admiristration of
the reading achievement instrument and the procedure for tne collectitA
of stands -dized test scores and attendance data. Telephone and mail
communication was frequent between the SEW, st ff and the local data
collectors throughout the year. In sOsequent years, training sessions
were held as needed, typically two per year. On one occasion, after
all cohorts were in t "e. study, all of the data collectors were hrought
to SEnL for two days of training in an effort to ensure uniformiuy of
tes4 administration and collection procedures across the sites. The
study was fortunate in acquiring the services of exceptionally capable
people at the sites who, for the most part, remOned with the study for
its duration.
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APPENDIX A

Site Descriptions



SEOL BILINGUAL READING STUDY

Summar. Description of Project Sites

Texas Border Area - Site 0

District. Setting

The district serves a 400 square mile area in a rural section of
south central Texas. It spreads out over the eastern part of Starr
County and serves three population centers. The area served by the
schocl district is in close proximity to the US-Mexico border and is
situated approximately halfway between Laredo and Brownsville. The
general characteristics of the school district, as of 1982, are listed
below:

Size: Schools - 8 (1 high school, 9-12; 2 junior high schools,
6-8; 2 intermediate schools, K-5; 3 elementary
schools, K-4).

Students - 5,460

Professional staff - 322 (of which 281 are classroom
teachers).

Paraprofessional staff - 310 (teacher aides, secretaries,
and assistant nurses).

SES (community): approximately 88% of the families represent low
income households (per capita income in Starr
Comity is $2,668 a year).

Ethnic Composition:

Elementary Secondary

Hispanic - 97.0% Hispanic - 99.0%
Anglo - 03.0% Anglo - 01.0%

Distribution of Hispanic Po ulation: The entire school population
is essentially Hispanic.

Level of Support - ADA: 4,765

Per Pupil Expenditure: $2,427.66

Enrollment Trends: Increasing enrollment at the rate of 2.5% to
3.5% yearly.
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The school district 's located in southcentral Texas in close
proximity to the US-Mexico border. It serves a large rural area, about
the size of the state cf Rhode Island, that lies in tte eastern part of
Starr County.

Starr County, the 35th poorest in the nation, has a population of
18,000 people, 98% of which are of Mexican descent. Spanish families
settled in Starr County as early as 1765. From 1765 to 1848 the
Hispanic population flourished, and the Spanish language, customs, and
traditions predominated.

After 1848, with the signing of the Treaty of Guadalupe Hidalgo,
Anglos began coming into the region. They were mostly men who eventu-
ally intermarried with the Hispanics in the area. The number of Anglos
increased in the area with the coming of army personnel to the local
calvary post in the early 1900s. These soldiers married girls from the
immediate community, thus bringing Anglo names into the community. As

time went by, the parents died or left the community; the off-springs
often married spouses from the area and remained in the community.
Today there are many families in the region with English family names,
but they are ethnically Hispanic and have integrated into the Spanish-
speaking community. In later years, very few Anglo or English-speaking
families moved into the area. On the other hand, a large number of
Mexican families have crossed the border and settled in the region.

The socioeconomic level of the people living within the region
served by the school district is one of the lowest in the nation.
Except for a narrow strip of land stretching along the banks of the Rio
Grande River (approximately one to two miles wide and 15 miles long)
the land within the district is not productive agricultural land. Most

is hilly brush land with a small acreage fit for dry land cultivation.
Next to farming in irrigated lands, ranching is perhaps the most pro-
ductive. The frequent lack of rain curtails full production, however.
Other than the oil and gas industry in the region (and this has slowed
to a very small amount) few industries have come into the area.

Unemployment runs high throughout most of the year; the number of
unemployed people at any given time usually ranges from 15% to 50%.
Due to limited employment opportun.ties, a large segment of `he popula-
tion migrates yearly to work in agricultural crops along t 'migrant

trail" from Texas to the state of Washington. This pattern las been
engendered for generations, thus contributing generally to a low level
of education for the people in the region. Nonetheless, the district's
school officials point with pride at a cadre of their graduates over
the past decade or so who have let poverty be, rather t'-an a stigma, an

incentive for high achievement and escape to a better life. These
include at 'east 10 medical doctors, nine attorneys, seven pharmacists,
four dentists, seven hign-ranking school administrators, five engi-
neers, an architect, a research scientist, a millionaire grocery chain
operator, and innumerable teachers. School officials also point with
pride to the fact that, in spite of a great many deterrents related to
poverty, their students value education and some 67% of the 1982-83
high school graduating class planned to further their education.
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The main administrative complex of the school district is located
in what used to be the cavalry post. The district has gradually turned
the historical army post into one of the most beautiful and functional
school complexes in South Texas. It Jr, a unique complex in which one
can readily enjoy the interesting configuration of the parade grounds
and the colonial Spanish architecture of the buildings which now have
been modernized and house the district's intermediate school. The
senior high school, one of the district's junior high schools, the
district's auditori.'m, and the central administrative offices (all of
which are modern structures) are also located within the complex.

The district serves approximately 5,460 students in kindergarten
through grade 12 in eight campuses, five of which are situated within
the city limits of the largest of the population centers served by the
district. The remaining three schools (one junior high school and two
elementary) serve two rural communities, the most distant lying some 13
miles from the central administrative offices.

The school enrollment over the past five years has seen increas-
ing.This increase, which is estimated to be from 2.5% to 3.5% yearly,
has come about by an influx of families from Mexico into the region.
Previously, farm workers would ;five their families in Mexico and come
to work during the agricultural eason in the United States, returning
to their homes when their work was completed. However, in the last ten
years they have brought their families with them and have settled in
the communities along the bordv. This accounts for much of the
increase in th, school population over the past several years.

Bilingual Education Program

In 1972 the school district implemented through ESEA Title VII
funds a bIlingual-bicultural curriculum in grades kindergarten through
grade 3 and in two sections of grade 4. In subsequent years this pro-
gram was expanded to provide special language assistance instruction to
children in kindergarten through grade 10. Other funding agencies
became the primary sources for these classroom programs. A State
Bilingual Program was implemented to serve children in kindergarten
through grade 5; a program of ESL instruction was provided through ESEA
Title I Migrant funds for children in grades 6-10. At present these
two programs serve some 3,354 students (61% of the student population).
Of these, approximately 35% are served by the bilingual program with
the remaining 27% receiving ESL instruction through the Title I Migrant
program. Some 86 teachers (64 in K-5; 22 in grades 6-10) provide tr?
basic instruction in these programs.

The primary goal of the district's special language assistance pr-
cgrams, in addition to promoting academic achievement, is the develop-
ment of self-confidence and self-esteem as an approach to reducing the
dropout rate and keeping the students in school sufficiently long to
raise the level of education of the current generation of students.
The curriculum plan for the bilingual program specifies instruction in
the following areas: oral language development, mathematical concepts
using the ESL approach, English-as-a-Second Language, Science in both
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languages with an ESL approach provided in the English component, Art
and Music, Reading and Writing in English and Spanish, and cultural
heritage. Depending on the school and grade level(s) involved,
instruction in Spanish reading and communication skills is provided on
a daily basit. (usually 20 minutes) or for a longer period on certain
days of the week.The building principal, under the direction of "die
Office of the Assistant Superintendent for Curriculum, is responsible
for the administration and supervision of all instructional programs in
her/his building.

School Sites

The target students from this site were irawn from two elementary
schools: School A and School B. The initial cohort consisted of 10
kindergarten students and 10 first graders from School A and a similar
sample from School B. The following year an additional cohort of stu-
dents entered the study: 10 kindergarten students from School and 10
from School B. In all, 60 children from this site participated in the
study.

School A. School A serves grades K-4 and is located near the
center in close proximity *o the main school complex. The
school's population of some 717 students is essentially Hispanic (96%)
from low income households (some 86% are so classified).

The classes are housed in a colonial Spanish style school building
built some years ago and two or three (depending upon the year) tempo-
rary buildings adjacent to the main building. During the course of the
study a new wing was added to the main building, and renovation of the
main building and one of the temporary buildings occurred. during the
period of the construction the fourth grade classes were h 4ed in the
intermediate school in the main complex (School C, discussti below).

The staff at School A consists of the principal, the assistant
principal (added to the staff during the final year of the study), 33
teachers, 28 teacher aides, and two secretaries. Instructional leader-
ship at the building level is provided by the principal and the assis-
tant principal. The principal at the school when the study was first
implemented was transferred to a neighboring school at the end of the
second year, thus during the four years of the study, two people served
in the role of principal.

Of the 33 teachers at the school most are fluent Spanish speakers
who have grown up in the region. Generally, they live in the community
or its environs, although a few commute to work from other small towns
or communities in the area. There is a moderate turnover of teachers
yearly due in part to retirement, to transfer to other schools in the
district, or to younger teachers moving to the larger population cen-
ters. Almost without exception, the teacner aides are Hispanics who
reside in the community.

The classrooms at each grade level were stocked with essentially
the same basic curriculum materials, which in general appeared to be



adequate with the possible exception of Spanish reading and language
arts materials in the early years of the study. The curriculum mate-
rials remained relatively stable throughout the study, as did program
practices, with the exception of the following: a new basal reading
series in English was adopted and implemented during the 1980-1981
school year at which time the Wisconsin Design curriculum materials
were discontinued; a Spanish basal reading series was adopted in 1982
which replaced "public domain" materials that were developed some ten
years earlier b; the regional service center and by the regional
laboratory.

Class size ranged from approximately 25-30 in kindergarten and
grade one and from 30-38 in grades 2-4. The classes were self :on-
tained in 14-3; the classroom teacher taught all subjects with the
exception of physical education which was provided by the P.E. teacher.
At fourth grade, the instructional pr3gram was departmentalized, with
students cnanging classes approximately every 45-50 minutes.

School B. Located some 13 miles out in the countryside, School B
serves T7W-763 children in K-5 who reside in a small community near
the school or in the rural area stretching out several miles from the
school. Many of the children are bussed to school. Most are Hispanic,
Spanish-speaking children (99%) from low income households (88%). Many
of the parents of these children work in agriculture, and a goo., number
of them are migrant workers.

The school building, a low, modern structure in good repair, is
situated adjacent to the junior high school building, also a modern
structure, which serves children from that attendance area. Enrollment
at School B necessitates the use of a long, temporary structure adja-
cent to the school which houses three-to-four classes and some of the
special programs (e.g., computer lab).

The 1,chool staff consists of a principal, 20 teachers, 22 teacher
aides, and one secretary. The principal serves as the instructional
leader at the building level. Mldway through the study the principal
at School B was transferred to School C and was replaced at School B by
an experienced principal from one of the others schools in the dis-
trict. Teacher turnover is somewhat h gh at this school, although
there are a few teachers there who were there some years prior to the
study and remained there throughout the course of the study. The
teacher aides, for the most part, live within the attendance area of
the school, as do some of the teachers. Some teachers, however, live
4.n the largest of the district's three population centers or other
communities and commute to work.

Curriculum materials and progrm practices were essentially the
same as those in School A, although the organizational structure dif-
fered somewhat. Classes at all grade levels were self-contained; the
classroom teacher with the assistance of a teacher's aide, provided all
of the instruction for her/his students except physical education and
special program instruction such as computer-assisted in truction in
math and supplemental reading and language arts instruction which was
provided in pullout classes.
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Class size ranged from approximately 20-25 in kindergarten and
grade one and increased to 25-30 at other grade levels. Students of
parents who were migrant workers usually withdrew from school in early
to mid-April and usually returned to school the following year at the
beginning or within the first weeks of school. A few of these chil-
dren, however, did not re-enroll in the school until well into November
as was generally the case some years ago.

School C. As indicated above, the children in the study from
SchoorriTrinded School C during their fourth grade year during the
construction of the new wirg at School A. School C, an intermediate
school that usually serves grades 1-5, is housed in the renovated
living quarters of the former army post. During the year that the
fourth grade students were there, they formed a part of the school pop-
ulation, typically some 704 students of which approximately 96% are
Hispanic from low income households (88%). Classroom practices and
curriculum materials for these chil&-en were similar to those of School
A described above.

The Reading Program

The location of the school district and the language usage pat-
terns in the region virtually ensures that the overwhelming majority of
the children enter school as fluent speakers of Spanish; some are
fluent speakers of English as well while others have a working knowl-
edge of English, and yet others have no or only limited knowledge of
English.

In the early years of the study, 1978-1980, there was a strong
emphasis on the teaching of reading in English for all students,
regardless of the student's oral English proficiency at the time.
Teachers frequetly states that many of the children had limited expo-
sure to English outside of the school, and they expressed the fear that
unless the school concentrated on English many of the children would
not learn English sufficiently well to function in an English-medium
society. The reading program during those years reflected those
concerns.

The configuration of the reading program during the early years of
the study was as follows. All children began reading instruction in
both languages. Usually English reading was taught in the morning.
The children were grouped within the class (usually 3-4 groups) for
instruction on the basis of reading skill in English. The Wisconsin
Design Management System served as a framework of skills to be taught,
and basal readers (The Ecoromy Series) were used as the basic instruc-
tional materials. Each group received approximately 20 minutes of
direct instruction provided by the classroom teacher daily; the remain-
der of the period (45 minutes to one hour) was spent in independent
work, usually based on workbooks, ditto sheets, or chalkboard assign-
ments. Later in the morning or in the early afternoon a period of time
(usually 20 minutes) was scheduled fr Spanish reading inStruction. By
comparison to the English reading ma's ials, the Spanish reading mate-
rills were somewhat sparse. Materials used were the BOLaR Series and



the Spanish Roll. Teachers made use of the chalkboard and charts to
present word recognition skills to the whole group. This activity was
usually by oral and/or silent reading of a limited amount of assigned
material followed by a teacher-led dis...ussion about the material read.

In keeping with the state schedule of textbook adoption, a new
(textbook adoption for reading materials occurred for the beginning of
the 1981-1982 school year. The Macmillan series was adopted by the
district for the English reading component, and the Economy Series was
selected for the Spanish reading component. At this point the practice
was implemented in which formal reading instruction in Spanish was pro-
vided only for those children who were determined to be Limited English
Proficient. These children were grouped for instruction according to
reading ability and received their basic reading instruction in Spanish
while the other children in the class who were English Proficient
received their basic instruction in English, as described above. At
fourth grade, however, instruction at School A is departmentalized.
Children are scheduled, by classroom, for one hour a day with the read-
ing teacher and receive their basic reading instruction during that
period.

Transfer Criteria:

As children in the Spanish reading component of the program attain
specific skill in reading in Spanish and in oral English development,
they are gradually phased into the reading program in English. The
school district has recently specified those skills and abilities that
are to be considered when transfering student:, and teachers have been
informed of the district's policies and procedures in this regard.

District-Wide Staff - Reading Program:

In addition to Assistant Superintendent for Curriculum and the
Administrative Assistant in Curriculum, the district provides a Super-
visor of Communication Skills. This person works directly under the
supervision of the Office of Assistant Superintendent for Curriculum
and assists in the dissemination of information to the school staff and
is responsible for assisting teachers on a day-to-day basis in the
implementation of the school district's adopted program in reading.

Staff Development

In 1979 a Five-Year Educational Improvement Plan, based on the
findings of a self-study conducted in 1977-1978, was implemented. The
priority student needs areas identified were reading and computational
skills. The Five-Year Plan specified a program of staff development.
A minimum of two workshops (usually a day each) were planned and
carried out each year which addressed identified needs in reading.
Topics for these workshops included the development of: expressive
language, work attack skills, interpretive and critical comprehension
skills, writing skills, study skills, and reading skills in the content
areas. In addition, two workshops were planned and carried out each
year which focused on promoting teach- r,-competencies in curriculum
development in reading.

8



Some Problems and Concerns

The problems and concerns most frequently expressed by the school
staff during the course of the study were the following:

The lack of exposure to English outside of the schoci.
Many of the children reside in rural, isolated areas and
are bussed to school. When they leave school at the end of
the day, they return to an all-Spanish-speaking environ-
ment. Even the children who reside in the population
centers may have limited exposure to English since Spanish
can, and often does, serve as the primary vehicle of
communication in all domains of life and thought.

2. Problems related to poverty in the region. These include
higher incidence of disease, substandard housing, malnutri-
tion, and unemployment than in most parts of the country.

3. Lack of access to educational and cultural enrichment
centers such as those found in metropolitan centers, such
as public libraries, museums, theaters, zoos, and concerts.

4. Lack of literacy materials in the home environment. Many
of the students come from poor families and do not grow up
with accessability to books, magazines, and newspapers.

5. Difficulty in attracting and keeping well-prepared teachers
in the district. Even though the salary schedule for the
district includes increments above the state-based pay
schedule, the location and character of the region makes it
difficult to attract new teachers from outside the region,
in particular, to the school district.

6. Low performance of the students on standardized achievement
test scort.I. While proess has been made in student per-
formance on these tests, scores are still uniformily low in
reading, 'anguage, and math when compared to the natiovl
average.

9



SEDL BILINGUAL READING STUDY

Summary Description of Project Sites

Texas Border Area - Site 1

District Setting

The district is located in a rural area in close proximity to the
US-Mexico border and is situated in far west Texas, 21 miles east of El
Paso. The general characteristics of the school district, as of 1982,
are listed below:

Size: Schools - 2 (1 elementary, Pre-K through 6; 1 secondary,
7-12)

Students - 798

leachers - 40

SES (community): low income households (medium income in 1979 -
$9,639)

Ethnic Composition:

Elementary Secondary
Hispanic 97.9% Hispanic 95.9%
Anglo 01.8% Anglo 03.1%
Black 00.2% Black 00.9%

Distribution of Hispanic Population: The entire school
population is essentially
Hispanic.

Level of Support - ADA: 666

Per Pupil Expenditure: $1,457

Enrollment Trends: Increasing enrollment over the past six years
(34.4%);

Projected enrollment trends - overall increase
of 24.7% in next four years (1986-1987);

overall increase of 43.4% over next 10 years
(1991-1992).

82
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The school dist.!ct sc'ves grade levels pre-kindergarten throughgrade 12. From a declining enrollmert in the middle i970s, the dis-trict has been experiencing a sharp increase in enrollment over thepast six years (34.4%), with an expected overall increase ir the nextten years of 43.4%. The school population is made up almost entirelyof Spanish-speaking students from low income households. The historyand culture of this community dates back some 400 years. Many of thefamilies have been in the area for generations. For the most part,they are not migreits, but live and wcrk in and around the community.
New people presently coming into the community are previous residentsof Mexico. The school population of 798 students is served by one
elementary school and one secondary school.

Bilingual Education Program

The district provides a bilingual eduzatie.N orogram (grades K-12)t: serve limited English proficient (LEP) stqf ics. The oAmary goalLI the bilingual prr,,ram is to prepare LEP st,., nts to be able to func-
tion in an all-ErTlish instructional program, 3 meet this goal, the
student is instrtn.tea in his native language v 'ile at the same time
receiving English-as-a-Second Language (ESL instruction. The compo-nents of the program are: Reading in Spanisn (K-6); ESL (K-12); and
Math, Science, and Social Studies in English with concert development
in Spanish (K 12). The principal administers the bilingual program,
hAwever, during two years of the four years of the study a bilingual
programs cor-linator was employed, with Title VII funds, to assist inPlanning ane carrying out staff development activities, matters of
curriculum, testing, and in diagnosis and placement of students.

School Site

The target students from this site were drawn from the district's
single elementary school which houses pre-kindergarten through sixthgrade. The school population- of approximately 480 students is essen-
tially Hispanic (97.4%) of Mexican origin. The school serves a rural
community made up primarily of agricultural and blue collar workers,
most of whom represent low income households. The classes are housed
in a Spanish colonial style se ool building built in the 1920s 7,na in
four temporary buildings adjacet to the main building. The buileing
is in need of renovation and repair; during the final year of the
stuay, the district was able to get bonds approved to renovate the
building and to aid a modern wing to accommodate their increasing
school population.

Administrative/Su ervisor Personnel. The r incipal serves as the
instruct ono ea er at .ie u ng eve . Our. 1g the course of the
study (four years),, there were major changes in I:he administrative/
supervisory personnel. At the end of the second year, a new central
office staff was hired (superintendent, curriculum director), the
elementary principal r fed to thy: high school principal position, and
one of the teaching staff was hired as principal of the elementary
school. During the final year cf tie study, the former elementary
principal returned to his origihl position. For the two middle years

11
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of the study, a coordinato.- for the bilingual program was employed with
Title VII funds. There was a change in personnel for this position
each year.

Teacning Staff. Approximately 20 teachers are employed at the
ele:-antary level. There a high rate of teacher turnover from year
to year. Few of the teachers live ii the community; most commute
either from El Paso or from larger neighboring towns. Approximately
one-half if the teachers are Hispanic and fluent speakers of Spanish.
Depending on funding, a small number of aides are employed; these
generally are draw,. from the community.

Classrooms. The classrooms at each grade level were stocked with
essentially the same basic curriculum materials, which in general
appeared to be .dequate. The curriculum materials remained relatively
stable throughout the course of the study, as did program practices,
with the exception of the following: a new basal reading series in
English was adopted and implemented during the 1980-81 school year; an
th,interrupted Sustained Silent Reading Program, a supplemert to the
reading program, was implemented during the final year of the study.
This consisted of a 15-minute period (from 10:00 am-10:15 pm) daily in
which all activities stopped, and children and adults alik,t took out
repel rig materials of their choice and read uninterrupted for 15
minutes.

Class size ranged from approximately -J-25 students per class in
kindergarten and grade one (during the first year of the study) and
'nr ased to 30-35 students per class at all grade levels in the later
years of the study. All of the teachers assigned to the Spanish read-
ing program held the State of Texas Bilingual Catesement Certifica-
tion. The training and teaching experience of the teaching staff
varied from year to year. Students changed instructional environments
frequently during the course of a.day due to the following: departmen-
talization at grades 4-6 and for certain subjects for all students
(e.g., P.E., Music); ability grouping procedure for reading and math
for all students except at the kindergarten level; and pull-out
instruction for Migrant and Title I programs.

The Reading Program

The aistrict provides an Interdisciplinary Basic Skills in Reading
Program for all students. Monolingual English-speaking and Eoglish
prcfi cent bilingual students receive reading instruction in English
ooly. Limited English-speaking students receive initial readin
instruction in Spanish. All students are grouped according to their
instructional level in Reading, Language Arts, and Mathematics, Stu-
dents are assigned to a teacher for reading instruction on the basis of
grade and language status. For example, within a first grade class 0'

fluent English, raking students, the teacher groups the students nn
the basis of r.a'ng ability, usually resulting in 3-4 groups. Each
group recPi Is approximately 15-20 minutes of di.,:t instruction
provided ,:,,, the teacher daily. The remaining porion of the period
(usually one hour) is spent in independent work, usually based on work-
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books, ditto sheets, or chalkboard assignments. C1,..sses for Spanish-
dominant LEP students are similar in their organization and content.
At the primary grades, the homeroom teacher is responsible for instruc-
tion in all other subject areas except P.E. and Music, which is usually
taught by a specialist, At the upper grades, instruction is departmen-
talized; certain teachers teach only one subject (e.g., science, social
studies, music, P.E.), and students are scheduled through those
classes. Teachers in the science and social studies areas also
reinforce reading skills in their subject area classes.

Basal reading series provide the foundation for both the English
and Spanish reading programs. In these materials, skills and vocabu-
lary are sequenced and increase in difficulty from one level to the
other. In keeping with the state schedule of textbook adoption, a new
textbook adoption for reading materials occurred at the beginning of
the third year of the study. The American Book Company series was
adopted for the English reading component and a new version of the
Santillana Publishing Company materials replaced the older version of
that series which was use 'n previous years. Previous reading texts
for English were the Harcou.t Brace series. The basal readirg program
was reinforced by the Uninterrupted Sustained Silent Reading Program,
described above, during the last year of the study.

When students in the Spanish reading component of the program
reach "transfer criteria," they are placed into a transition English
reading program (Santillana materials). When the transition program is
completed, the student is evaluated, and if she/he meets the criteria,
is assigned to the all-English, mainstream instructional progr:m.

Transfer Criteria:

Pre-Transfer Stage

- Score 95-100 points on Rayuela 1) End of Book unit test
- Score a Level 4 or above old e English LAS I or Il
- Reads at grade level as measured by an IRI in Spanish (Rayuela)

Transfer Reading Stage

- Score 100 points on Able to Read (Santillana transfer materials)
End of Book unit tes

Criteria for Exitin the Program

- F-ore 100 points on Lickety-Split (Santillana transition
%.,er4ile) End of Book unit test

- Score above 40% on CAT

A two-year trac1/4ing system has been designed and implemented in an
effort to monitor students' progress after exiting the program. If a
student's grades and/or scores on the California Achievement Test (CAT)
drop during this two-year tracking period, the student is reclassified

S
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as a LEP and again placed in the bilingual progre for further help in
the identified need areas.

Staff Development

The school district typically provides 4 service training during
five days prior to the opening of school and periodically during the
school year. In the 1982-83 school year, the teachers received seven
days of inservice, five of which were just prior to the opening of
school. Topics treated included curriculum guides, successful prac-
tices, material5 available in the district, special education, disci-
pline, ESL, teacher effectiveness training for bilingual classrooms,
and orientation to the California Achiever it Test.

Some Problems and Concerns

During the course of the study, the superintendent and principal
expressed concern about the lack of student exposure to the "outside
world." Students and their families occasionally go into El Pas: for
business or recreational trips, but they have close ties acror- the
border and seldom leave the area to seek education or fob opportuni-
ties. They worried about the social and economic mobility of their
students, and have attlmpted, within the limitations of their
resources, to provide activities such as field trips to expand their
students' knowledge of the region and of career opportunities.

The increasing population to be served, in the face of limited
physical facilities and revenue sources, presents a real problem for
thr district, as does the recruitment of well-trained teachers in the
face of a high teacher turrnver each year.

Other concerns expressed were related to language assessment and
low performance of the students on standardized achievement tests. The
Lan ua e Assessment Scales was used in each year of the study. How-
ever,te srctscurrently seeking help from the Regional Service
Center and the local universities in designing better ways of evaluat-
ing their students' language ability. To address student performance
on standardized achievement tests, the district developed and imple-
mented in 1980 a five-year plan for improving student acnievement.
They identified needs and set priorities in each of the curriculum
areas. The focus of the five-year plan is program improvement in
Reading, Math, and Career Education.

14



SEDL BILINGUAL READING STUDY

Summary Description of Project Sites

Texas Border Area - Site 2

District Settins.

The district is located in an unincorporated town with an
estimated population of 4,213 in the general area. The area lies 30
miles east of El Paso and is situated approximately 15 miles north of
the US-Mexico border. The general characteristics of the school
district, as of 1982, are listed below:

Size: Schools - 4 (1 primary school, K-3; 1 elementary school,
grades 4-6; 1 junior high school, grades 7-8; 1
high school, grades 9-12).

Students - 1,625

Teachers - 103

SES (community): low to lower middle income households

Ethnic Composition: 90% Hispanic

Distribution of Hispanic Population: The entire school population
is essentially Hispanic

Level of Support - ADA: 1,544

Per Pupil Expenditure: $1,964

Enrollment Trends: Increasing enrollment at the rate of
approximately 4% over the pest few years.
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The school district serves approximately 1,625 students (grades
K-12) in four schools: the primary school (K-3); the elementary school
(4-6); the junior high school (7-8); the high school (9-12). All four
schools are located rear the center of town in close proximity to each
other. The district serves a 71 square-mile area, about one-half of it
lying in rich irrigated valley farmland and one-half in barren sand
hills. Many of the students are transported to and from school over
four established bus routes. Tha students, generally, are from low to
lower middle income households. The parents of some work either in
agriculture in the area, in local businesses, or at the small manufac-
turing plant io the area; others commute to El Paso to work in busi-
nesses and industry there. The student enrollment has been relatively
stable, showing a 4% increase over the past few ears.

The Bilingual Program

Bilingual education is provided through fifth grade; English-es-
a-Second-Language (ESL) is offered at all grade levels (K-12). During
the first two years of the study, Title VII ends provided support for
the program; for the remainder of the study only State bilingual funds
were used in support of this effort. The primary goal of the bilingual
program is to prepare Limited English Proficient (LEP) students to
function in an all-English instructional program. At kindergarten, the
children are heterogeneously grouped. Bilingual teachers proyiee
instruction to both English proficient and LEP students. The former
receive all of their instruction in English. ESL is provided for LEP
students. Spanish is used to assist the LEP students in learning
concepts, and reading readiness in Spanish is also provided for these
children. At first grade, English proficient students are assigned to
the regular all-English school program; LEP students are assigned to
the bilingual classroom where they receive reading instruction in
Spanish and bilingual support in other subject matter areas. ESL is
also provided. These children regin in the bilingual program until
such time that they have gained reading skill in Spanish and sufficient
oral English skills to function in an all-English curriculum. Children
may remain in this program through fifth grade, however, approximately
one-half of the students in the study who were assigned to the bilin-
gual program at first grade were mainstreamed by third grade. None of
th? target students who were fourth graders at the close of the study
were enrolled in bilingual classes. The principal of the school admin-
isters the bilingual program. Miring the two years that the district
had Title VII funds, a coordinator was employed to assist with testing
and placement of students, planning and carrying out staff development
activities, matters of curriculum, and general supervision of the
bilingual program staff.

School Sites

The target .7tudents from this site' were drawn initially from fine
district's primary school which houses kindergarten through th;rd grade
and serves some 426 students at those grade levels. The classes at-
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classrooms opening into a central courtyard. Adequate playground space
surrounds the building but because of the sandy composition of the
soil, grassy areas are limited. At times the weather conditions are
such that the sand prevents the children from playing outdoors.

On completion of third grade, the students were transferred to the
district's elementary school which serves some 148 students in grades
four through six. The classes are housed in the main building and in
three or so temporary buildings adjacent to the main building. The
main building is similar in structure, style, and age to the primary
school building.

Administrative/Su ervisor Personnel. The principal serves as the
instruct one ea er at t e u ng eve . The principal at the
primary school has been in that position for a number of years and
provides strong leadership in the reading program at that schnol. The
principal at the elementary school has also been In the district for
several years and was assigned to the principalship of the elementary
school for the last two years of the study.

At the beginning of the second year (ot four) of the study, a new
superintendent was hired, due to illness of the former superintendent.
At that point, two major changes were made in the struct"re and nature
of the reading program. These are described below in subsequent
sections.

Teaching Staff. Apr-oximately 103 teachers are employed in the
school district. At the wrimary and elementary schools, approximately
one-fourth n' the teachers are Hispanic and fluent in Spanish. There
is a moderate turnover of teachers from year to year. Some of the
teacher! live in the community, others live in nearby towns, and still
others commute from El Paso. Depending on funding, a small number of
aides are employed; these are generally drawn from the community.

Classrooms. All classrooms were self-contained. During the first
two years of the study, children eligible for Title I (Chapter I) or
-Title I Migrant programs received additional reading and oral language
instruction during pull-out classes. At the beginning of tte third
year of the study, these programs were restructured. A team of two
teachers for each grade level was hired for these prcgram:. The
instruction was then carried out in the regular self - container class-
room with the regular teacher workin; with the team for one hour per
day. A typical class arrangement was for the self-contained classroom.
ceacher to teach her/his regular reading class, then at ar,)tr.er period
the reading team would cume into the classroom. The regular teacher
would take about 10 or 11 of her students who did not need help and
work with them on enrichment, reference, etc.; the Titll 1 teacher
would take about eight eligible students and work with them wnile the
Migrart teacher would take her four or five students for instrtction.
The Srecial Education LLD teacher wouli take students from tilat class .

room eligible for her/his service also at that time. These teachers
work in cooperation with the regular teacher, using the basic reading
textbooks with supplements. This restructuring if these special
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programs was one of the two major changes refer-ed to above that was
implemented by the new administration.

The classrooms at each grade level were supplied with essentially
the same basic curriculum materials, which in general appeired to be
adequate. The curriculum materials remaied relatively stable through-
out the course of the study with the exception of the following: a new
basal reading series in English was adopted and implemented during the
1980-1)81 school year, and a new edition of the previously-used Spanish
basal reading series was purchased.

Class size ranged from 23 to 28 students. The training and expe-
rience of the teaching staff varied, however, !veral of the teachers
were long - termed teachers in the district. Most of the teachers new to
the district during the course of the study brought with them previous
teaching experience. The teaching staff assigned to the bilingual
classrooms over the course of the study numbered five teachers; all
were Hispanics and fluent in Spanish. Two of these, one kindergarten
and the first grade teacher, left to take positions in a neighboring
school district at the end of the first year. The new teacher hired
nor the first grade bilingual classroom for the second year of the
study had taught previously at the secondary level in another school
district but dia not have elementary school teaching experience. He
was at that time, however, enrolled in elementary education courses at
a local university and also received periodic inservice assistance from
staff from the Texas Education Agency Region Service Center throughout
the remainder of the study. Seven of the target students were with
this teacher in both their first and third grades, and another seven
were with him for their third grade year. Otherwise, the students had
a different teacher each year, except for one target student from the
English proficient group who was retained at first grade.

The Reading Program

During the first two years of the stu4, this district employed an
"irdi-sidualized" approach in reading instruction. Children were
tested, their reading level determined, and instruction prescribed on
the basis of individual need. Management was carried out through a
system of student contracts. In each classroom, a variety of basal
readers were available and utilized (e.g., Harcourt Brace; Ginn; Harper
& Row; Scott Foresman; Holt, R4nehrt & Winston) as were skill boxes
containing a variety of supplementary materials. At the beginning of
each week the student was givn a "contract" to follow in which assign-
ments for each day were indicated; these were prepared by the teacher.
The contracts contained codes that designated the materials to be used
and the tasks to he undertaken. Each student then worked independently
to complete each of her/his assignments. The teacher, and usually an
aide, monitored the work and provided assistance. In addition, the
teacher worked individually with the children and also frequently
bonught together small groups for direct instruction or evaluation of

This approach was used at all grade levels in the primary school
in bah the English and Spanish components 0 the program.

.90
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Beginning in the third year of the study, with guidance from the
new central administration, the "individualized" approach to instruc-
tion was discontinued and was replaced with the district's current pro-
gram. In the present program, the district-adopted basal series serves
as the basic materials for instruction. At each grade level, all chil-
dren are instructed with the textbook designated or that particular
grade level by the basal series (i.e., all third graders are instructed
in the textbook that bears the designation 31 or 32). The teachers may
supplement the instruction with other materials that are designated to

used above or below the particular grade level, but the student is
expected to attempt work designated for her/his grade level and to
ultimately achieve at that level during the course of tna school year.

The reading classes are self-contained. The children receive
direct instruction in small groups for approximately 20 minutes per
day. The remaining portion of the reading period (usually one hour) is
spent in independent work, usually based on the basal series workbook,
ditto sheets, or chalkboard assignments. The homeroom teacher is
responsible for the instruction in all other subject areas except P.E.
and Music, which is usually taught by specialists. As described in a
previous section above, children eligible for Title I, Title I Migrant,
or Special Education LLB classes receive additional reading and
language instruction.

The basal series currently in use in the English reading program
is the Houghton-Miflin series. The Santillana Publishing Company
materials serve as the basic materials for the Spanish reading program.

Students in the Spanish reading component of the program are eval-
uated periodically during the course of the school year. Where they
reach "transfer criteria" they are assigned to the all-English,
mainstream instructional program.

Transfer Criteria:

- scores at the designated level on the oral language proficienL2
test

- scores at or above the 40th percentile on the California
Achievement Test

Students scoring in the range of 23rd-39th percentile may be
transferred to the mainstream program on positive recommendation from
the bilingual classroom teacher.

staff Develop

The school district typically provides five days of inservice
training during the school year. Four of these usually occur just
prior to the opening of school in toe fall; the other usually occurs at
about mid-point during the year. Topics for the inservice days are
based on identified needs. Consultants are sometimes brought in from
the local regional service center, from neighboring school districts,
or from the Bi-County Cooperative, which provides inservice training
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in special eJication. At other times, perc.innel from within the school
district (including teachers) who have expertise in an identified topic
conduct the inservice sessions. Typical of the topics included in the
last two years are orientation to new materials or methods adopted hy
the district, classroom organization and management, reading instruc-
tion, and objectives related to the Texas Assessment of Basic Skills
instrument.

Some Problems and Concerns

Problems and concerns expressed to the research staff during the
course of the study center on three topics. The inadequacy ad accu-
racy of the available language proficiency tests gives rise to concern
about placement and termination of special language- assistance services
for bilingual students. The use of standardized achievement tests in
English with this population, in the absence of availability of such
tests in Sp,...4n, is thought by some to underestiukte the academic
achievement of students in these programs. Finally, while the district
has been successful in recruiting teachers, there is a desire to have
the teacher training institutions in the area place tebche; trainees
from their community (i.e., preservice teachers planning to return to
the community to teach) In their schools for their intern period. This
would present some obvious advantages both to the preservice teacher
and to tne district as well.

t9A
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SEDL BILINGUAL READING STUDY

Summary Description of Project Sites

Central Texas - Site 3

Distriv: Setting

The district is located in central Texas, 51 miles northeast of SanAntonio. The general characteristics of the school district, as of
1982, are listed below:

Size: Schools - 6 (3 elementary, one each serving pre -K-1, 2-3,
4-5; 1 intermediate, grade 6; 1 junior high, 7-8;
1 high school, 9-12).

Students - 4,615

Teachers - 270

SES (community): low to lower middle income households

Ethnic Composition:

Hispanic 64.9%
Anglo 30.9%
Black 04.1%

Distribution of Hispanic Population: Hispanics are enrolled in all
six schools and at each
grade; they reflect the
district', ethnic
composition.

Level of Support - AnA: 4,574

Per Pupil Expenditure: $1,842

Enrollment Trends: Relatively stable; slight increase in recent
years.
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The school district is situated in a small, semi-urban community in
south central Texas. A few small factories and a state-supported
university serve as the ecoromic base for the community. Approximately
41% of the community's population is Mexican American, and more than 59%
of these families earn an annual income below the national povertylevel. The Hispanic population in the local district is concentrated on
the south side of town; approximately one-half of the Mexican Americanslive in this densely populated medium to low income area.

The school district serves same 4,615 students in pre-kindergarten
through grade 12. The school population, of which approximately 65% are
Hispanics, has been relatively stable, with only a slight increase over
the past few years. The student population is distributed among six
campuses: three elementary schools (pre-K-5); one intermediate school
(grade 6); one junior high school (7-8); one high school (9-12). Each
elementary school houses two grade levels only: Pre - K -1, 2-3, 4 -S.

The Bilingual Program

Bilingual education was begun in the district in the 1968-1969
school year through a Title VII project was granted to the local
university. It was initiated in grades K-3 as a demonstration project
for a three-year period. A second Title VII project was funded to
extend this project for a two-year period. At the end of this five-year
project, it was decided that Title VII funds for this project would no
longs he sought. A local language Enrichment program was modified and
implemented at that time which included four components: Spanish for
Spanish Speakers, Spanish-as-a-Second-Language, English-as-a-Second-
Language, and English Language Enrichment. This program has been in
grades Kp.5 since that time.

In 1973, bilingual education for LEP students was mandated by State
law for students in kindergarten through third grade, and State monies
were made available for this-purpose. Beginning in the 1980-1981 school
year, these services were extended to include students through grade
six, in keeping with subsequent state legislation. ESL instruction for
LEP students in -rades 7-12 was also begun at this time.

During the school year of 1981-1982, services being provided to LEP
students were not only supported with State bilingual funds, but also
with three federal grants. These grants included: (1) a basic grant
under Title VII for four-year-old pre - kindergarten students; (2) a basic
grant funded under Title VII for students in grades 2-5 and (3) a one-
year grant under Title IV t a,sist in the overall implementation and
coordination of the d::trict's Lau compliance plan.

The bilingual program in pre-kindergarten through grade three pro-
\ instruction to all children in their home language in the content
areas of language arts, math, science and social studies as well as
language -evelopment in their second language. Thus, Spanish dominant
LEP students receive instruction in Spanish in the above content areas
w'th 30 minutes per day devoted to ESL instruction. English-dominant

22
9



LEP students are instructed in the above content areas in English and in
addition receive 30 minutes per day in each of the areas of ESL and
Spanish for Spanish Speakers. All English proficient students,
including monolingual English speakers, receive 30 minutes per day of
Spanish-as-a-Second-Language in addition to instruction in the contentareas in English.

The objectives of the program are to (1) assist LEP students in
learning academic concepts through their dominant language while obtain-
ing the necessary proficiency in English to make the transition to an
all-English instructional program and (2) promote cultural acceptance
and diversity by having all the children exposed to both languages and
cultures. While the children are grouped by language category for a
portion of their instruction, they

are heterogeneously grouped for other
activities (e.g., P.E., art, music, playground and lunch periods),
giving them exposure to a wide diversity of cultural and language
experiences through contact with their peers.

Only theESL component of the program has been implemented for LEP
students at the fourth and fifth grades. The instructional program for
these students is the same as for non-LEP students, except for 30
minutes of instruction per day in ESL three days per week.

The program is administered through the district's Bilingual
Programs Office which is staffed by a bilingual programs director,
secretarial personnel, and depending on funding, a full-time coordinator
who assists at those campuses where there is the greatest need. The-
present bilingual programs director has held this position for a number
of years, She is a well-informed, dedicated leader with classroom
teaching experience and administrative training. She strongly supports
the concept of bilingual-bicultural education and the involvement of
parents in the education of their students. She attends and partici-
pates in many meetings of the central administration personnel and
periodically reports directly to the school board on matters involving
the edvcation of language-minority children in the district. Much of
her time is spent in dealing with administrative details related to
state and federal funding agency requirements and in working with the
school staff in matters of staff development and recruitment of
teachers.

The Bilingual Programs Office maintains a cooperative arrangement
with the local state university in the city in the training of bilingual
programs personnel at the inservice and preservice level, and in the
training of student teachers. Bilingual teachers are often recruited
from this program, as well as from other teacher training programs in
the region.

School Sites

The target students at this site were drawn from the kindergarten
population at the pre- school. On completion of first grade, these
students were transferred to the grades 2-3 elementary school.
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The Pre- K-1 School

The open classroom structure at this campus involves large, open
spaces in which "units" of approximately 100 children are served by
eight teachers and five aides who work together to provide individual
and group instruction to both LEP and non-LEP students. The target
students for this study were housed in three such units.

The total population of the school numbers some 743 students of
which some 67% are Hispanic. Of these, approximately 53% of the K-1
students are classified as Limited English Proficient.

The classes are housed in a modern, one-story, brick building that
has several wings, each opening out into courtyards or play space. Some
temporary structures connected to the main building house the four-year-
old program and some of the support services. The instructional areas
were well-lighted and comfortable; instructional materials were highly
visible in work areas and on bulletin boards ano wall spaces. The
furniture in these areas consisted primarily of small tables and chairs
which allowed for the flexibility of grouping needed to accommodate team
teaching. Each wing (or unit) contained a teachers' work area which
also housed a wide variety of well-organized and catalogued teaching
materials (both commercial and teacher-made).

Administrative/Supervisory Staff. The principal serves as the
instructional leader at the school level. The principal at this school
has held this position for some time and has been largely responsible
for implementing and developing the present open space, team teachirr
concept in the school. Within each "unit" of students, team leaders are
designated for each curriculum area. Each team leader is responsible
for providing leadership in her curriculum area within the team and for
working with her colleagues with a similar designation in the other
units. Turnover among this staff was minimal during the course of the
study.

Teaching Staff. Some 40 people comprise the instructional staff at
this school. Of these, about one-third are Hispanic. The teachers
assigned to the Spanish component of the program within each unit hold
the State of Texas Bilingual Endorsement certification. Turnover of
teachers was minimal throughout the course of the study.

Instructional Areas. The teachers worked with small groups of
children, with individuals, and at times 4ith large groups in the open
areas. A system of scheduling and movement of students was operation-
alized so that there was a minimum of confusion and time involved in
changing instructional periods. TF. teachers planned together daily and
regrouped students frequently on the bt.,is of instructional need. The
Title I and Title I Migrant teachers were assigned to each unit and
served eligible children within the framework of the team-teaching plan.

24



The Grade 2-3 Elementary School

The total populatior, of the school numbers some 653 students of
which some 60% are Hispanics. Of these, approximately 42% are
classified as Limited English Proficient.

The classes are housed in a mriern, one-story brick building of asimilar external structure of that of the Pre- K-1 building, however,
walls are retained that divide the building into classroom units. The
classrooms were equipped with either individual desks or tables and
chairs to accommodate small groups of -;tudents. They were well-lighted
and comfortable; instructional materials and brightly-decorated bulletinboards were readily visible.

The organizational structure of the school differs considerablyfrom that of the Pre- K-1 school. English proficient children are
heterogeneously assigned to homerooms of approximately 30 children. For
Reading instruction, however, children in the English reading program
are grouped by reading achievement and are scheduled for a period of
reading instruction (approximately one hour daily) with a specified
teacher for a particular reading level. Limited English Proficient stu-dents are assigned to a bilingual classroom and scheduled for a period
of reading instruction in Spanish (usually one hour) with a Spanish
reading teacher.

Administrative/Su ervisor Staff. in addition to the principal,
who sErves as t e ;nstructiona ea er in the building, the school had
the full-time services of a coordinator for the bilingual program. Therole of the coordinator included assessment and placement of students,
record keeping related to school district and funding source require-
ments, and working directly with school personnel in matters of curricu-
lum and in planning and carrying out staff development activities.

Teachin Staff. An instructional staff of .ome 38 people were
employe at the school: Approximately one-third were Hispanic. the
teachers assigned to the Spanish component of the program hold the Stat6
of Texas Bilingual Endorsement certification. Title I and Title I
Migrant teachers served eligible students in pull-out classes.

The Reading Program

The reading program in the school district incorporates both a
management system and a basal reading series in the English component
and a basal series in Spanish components. Monolingual English-speaking,
English proficient bilingual, and English dominant Limited English
Proficient students receive reading instruction in English only. The
development of prereading skills is begun in kindergarten (as well as
for those children enrolled in the Pre-K program); for those children
who make sufficient progress, formal reading instruction also begins at
kindergarten. Montessori and Wisconsin Design materials provide the
framework of skills to be taught. The early books of the district-
adopted basal series (Houghton Mifflin), along with a variety of
supplementary materials, provide the text for instruction. The basal



series and the Wisconsin Design materials are the primary materials usedin subsequent grades.

Spanish dominant children of limited English proficiency begin
their initial reading instruction in Spanish. Montessori materials and
the Spanish Reading Keys (Economy Series) are the primary materials usedin Pre-K and kindergarten. A variety of basal readers are available
from first grade on: Laidlaw, BoLAR, Santillana, and Economy Series.
Formal instruction in reading may be begun for some of these children in
kindergarten; most are in first grade before other than prereading
skills are introduced.

As indicated above, kindergarten and first grade classes areprovided in an open-space, team teaching structure. Instruction, occurs
in small groups, and children are regrouped frequently to accommodate
special needs. At second grade reading instruction occurs in class
sizes of approximately 30 students formed on the basis of achievement.
Within each class, further grouping occurs on the basis of need.

Transfer Criteria

Children who begin their initial reading instruction remain in the
bilingual program until they meet specified criteria which are reflected
below in the district's guidelines for transition from Spanish to
English reading instruction:

1. The child should have a minimum of one year of reading
instruction in his native language.

2. The child should have a minimum of one year of language
development in the second language (ESL).

3. The child should he able to master 30% of the SOLD (System for
Oral Language Development), Level 6, Placement test.

4. The child should be able to answer 80% of the following
comprehension questions after the teacher reads "The Painted
House" (pp. 104-110) from People and Places (Harcourt Brace
Jovanovich):

. Name the characters in the story.
. Why was the house being painted?

How do you know mother wasn't angry at father?
. Describe some sf the paintings on the house.
. How did the story end?

5. Score of 3 or above on the l222 29e Assessment Scales
(English).

Staff Development

In addition to the district's "regular" inservice program for all
teachers (approximately five days during the year) the bilingual program
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teachers typically are provided a variety of other inservice activi-ties. These incluae workshops, in-classroom assistance by program staff
and outside consultants, participation in regional conferences, and cur-riculum writing. In any given year the bilingual program teachers mayaccumulate as much as the equivalent of 15 days of inservice training.
Examples of the topics of workshops provided by outside consultants are:
Strategies for ESL, How to Administer and Score the Language Assessment
Scales (LAS), Spanish-as-a-Second Language, Bilingual Education and
English-as-a-Second Language, Raffle Folklorico Dance Workshop, Selecting
an Appropriate Spanish Baca"! Reader, Oiscussing Spanish Language Arts -How Can We Improve?, ESL - Thal Approach, English-as-a-Second
Language Methods and Techni,, , Language Acquisition: A Process
Overview, and Grade and Cour_esy Lessons.

Some Problems and Concerns

The problems and concerns expressed to the research staff by
district personnel during the course of the study included the
following:

1. Identification, diagnosis, and program placement of Limited
English Proficient (LEP) students. A number of problems are
related to this concern. First, most LEP students in this
district are English dominant, but they are not a homogene-
ous group. Some come from homes where the parents them-
selves are Limited English Proficient but who speak
primarily English to their children; others come from homes
where the parents are Limited English Proficient but who
speak primarily Spanish in the home. Assessment and
diagnostic tools simply are not available that provide the
kind of extensive and accurate information that is needed on
which to make instructional decisions relative to these
children. Nor is sufficient numbers of adequately trained
assessment personnel available to administer those instru-
ments that do exist. Consequently, traditional reme 31
programs are provided to these children who, in the cuinion
of some, do not address the real needs of these children.

Teacher training. Preservice training of teachers for the
bilingual program does not equip them to carry out appro-
priate and accurate assessment, to interpret results of
assessment, nor to diagnose needs and plan appropriate
instructional treatment for language minority children. The
training of teachers for the regular, mainstream programs
does not equip them to work effectively with language
minority children.

3. Performance on standardized tests of academic achievement.
Language minority children in this district are generally
relatively successful on these tests at the elf; of first
grade and, on the basis of this, ire often transferred to
the regular, mainstream program. However, by the end of
third grade, the performance on these test: is low. In the



opinion of some, the heaver language demands, and the kind
of language demands, placed on children as they proceed
through school, as opposed to that required for kindergarten
and first grade, requires special language assistance
programs beyond first grade for many of these children.

4. The junior high and high school dropout rate of children who
. were English dominant LEP children on entry into school is

higher in this district that that of the general school
population.
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SEDL BILINGUAL READING STUDY

Summary Description of Project Sites

Northern Mexico - Site 4

District-Setting

The district is located in an isolated, middle-sized Mexican city
south of El Paso, Texas, some 200 miles from the US-Mexican border.
The general characteristics of the school district, as of 1982, are
listed below:

Size: Schools - 8 (Federal)
25 (State)

Students - 19,800 (approximate)

Teachers - 396 (approximate)

SES (families served by the schools in the study):
Federal - low to lower middle
State - lower middle to middle

Ethnic Composition: Mexican (100%)

Distribution of Hispanic Population: Hispanics make up the entire
school population.

level of Support - ADA: 18,810

Per Pupil Expenditure: 17,000 pesos ($100.00)

Enrollment Trends: Federal - increasing yearly
State - decreasing yearly



Brief Overview of Mexican Educational System

As is the case in the United States, the Republic of Mexico is
divided into gecgraphical units referred to as "states." Each state
elects a governing body and a governor; similarly each town and city
has its set of elected officials, including a mayor.

The federal government is housed in and operates out of the
federal district located in Mexico City. It is governed by a President
who is elected and serves one six-year term. Matters of education
throughout Mexico come under the auspices of the Ministry of Education,
a department of the federal government housed in Mexico City. This
department is headed by a Minister of Education who is appointed by the
incoming President. The Minister of Education usually serves the con-
comitant six-yeer period with the President who appointed him. This 's
a political appointment, and as is often the case with political
appointments in most countries, the preparation and background of the
Minister of Education in matters of education vary from one administra-
tion to another.

Federal monies spent on education are administered through the
Ministry of Education, Curriculum, for both private and public educa-
tion, is set in the Ministry. Textbooks are adopted centrally and are
published by and distributed from that source. The Ministry of Educa-
tion sets rules and regulations; schools, both private and public, are
monitored and supervised rather rigidly to ensure adherence to those
rules and regulations.

At least four separate and distinct school systems operate in
Mexico. Two provide "free" education (Federal and State systems); two
are tuition-based (parochial/ethnic and private systems). In all
cases, the federally-decreed Spanish language curriculum is required.
Foreign language instruction is typically of ?ered in the parochial/
ethnic and private schools, and some of these are fully bilingual
schools where the curriculum is taught in Spanish and one other
language.

Federal system. This consists of schools, widely spread through-
out the country, that are supported completely by funds from the
federal government. Teachers for these schools are often recruited and
trained in normal schools (teacher training institutions) supported by
the federal government and are subsequently hired by the federal
government and sent out to schools wherever they are needed. The
Ministry of Education maintains close control over and supervision of
these schools.

State system. This consists of schools established at the state
level and supported primarily by state funding with only a percentage
of the funding cming from federal sources. The State has full respon-
sibility for the supervision of these schools, but they are, nonethe-
less, subject to the rules and regulations set forth by the Ministry of
Education in matters relating to, for example, curriculum, length of
the school day, and the training of teachers. The states do, however,
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have the opportunity to go beyond the minimal standards set forth by
the federal government and to, in certain ways, tailor education to
their local needs.

Parochial/Ethnic schools. Some of these schools are owned and
operated by nuns and priests. They are not, however, allowed to
include religious teachings in their curriculum. Some are Jewish
schools, attended by children of Jewish families, but no religious
training is permitted. Families pay tuition for their children to
attend, but these schools, nonetheless, are subject to all the rules
and regulations of the Ministry of Education, including required use of
the federally-approved Spanish language curriculum and textbooks.

Private schools (of various kinas ). These are owned and operated
by indivi ua s or corporat ons, an tuition is usually substantial.
Examples of these include:

1. Montessori schools - offer early childhood education as
well as schooling through the elementary grades.

2. Cooperative schools - offer elementary and secondary educa-
tion. They are owned by the parents of the students. The
children who attend pay a subscription fee plus tuition on
a regular basis.

3. International/Bilingual schools - children in these schools
receive their education in two languages. For example, the
American School provides bilingual schooling in English and
Spanish. Others provide schooling in French and Spanish or
in German and Spanish.

4. Institutes - these "schools" typically provide special
classes in English as a foreign language and Soanish
classes for foreigners. Other kinds of classes may be
offered as well.

5. Technical schools - these are oriented toward job-related
skills. Tuition is usually required, although particular
schools may receive government support of one sort or
another.

In Mexico class lines, both social and economic, are sharply
drawn. Federal and State schools are usually attended by children of
ewer and lower-middle SES families. Middle and upper-middle SES
families pay tuition for their children either in parochial/ethnic or
private schools. Upper SFS romilies generally send their children to
private schools. Some cnoose Spanish language schools, but often as
not, their children are educated bilingually in French, German, or
English. Others send their children to private residential schools in
the United States, Switzerland, or France.

The facilities and quality of instruction vary considerably among
the various types of schools. However, regardless of the type of
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school, differences in educational practices between those in the
United States and those in Mexico, at any given time, are apparent.
For example, class site is usually much larger in Mexico; the curricu-
lum and teaching practices are more uniform than they are in the United
States, and the facilities, extracurricular activities and services are
less elaborate and extensive than they are in many parts of the United
States.

School Sites

The target students at this site were drawn from the first grade
classes at two schools. One school (School A) is a state-supported
school and serves approximately 700 students in grades 1-6; the other
(School B) is a federally-funded school which serves some 712 students
in grades 1-6. There were two first grade classes at each school; 15
children were selected from each, first grade class (60 students).

Both schools are located within the city boundary. Both serve
primarily monolingual Spanish-speaking children. School A serves chil-
dren from lower middle to middle income families; children in School B
come from low to lower middle income families. The children attended
school for four and oLe-half hours per day, from early September
through late June with several holidays and rather long breaks at
Christmas and Easter. The school day normally is approximately four
and one-half hours long (from 9:00 AM to 1:30 PM or 8:30 AM to 1:00
PM). The children go home for the mid-day meal and do not return.
However, because of limited facilities and the large number of children
to be served by the schools at this time in this site, two shifts of
students were being served (8:00 AM to 12:30 AM and 12:30 PM to 5:00
PM). Each shift was tat!ght by a different teacher. The classes were
ho'ised in low, modern, brick structures in good repair. They were
well-lighted, and usually comfortable except during extreme cold spells
when heating, not normally needed, was desirable. School A classrooms
were equipped with rows of student desks, each shared by two or more
children. School B classrooms were equipped with small tables and
chairs and were arranged in clusters to accommodate individual and
small-group instruction.

The classes were large (approximately 50 students per class). The
classes were self-contained, and all instruction was provided by a
teacher who had completed normal-school training.

All of the classes used the federally-adopted textbooks, a set
supplied for each child, in which all subject matter to be taught is
integrated into one set of books (i.e., math, science, social studies
and the language arts are interwoven into the same set of textbooks).

The director (principal) of the school was responsible for the
management and administration of the school. Supervision and monitor-
ing of the instruction was carried out on a regular basis by outside
personnel under the auspices of the state and/or federal government.

32



The Reading Program

Since teachers must follow the national guidelines and use the
government-approved textbooks, the content and methodology of the read-
ing instruction was quite similar in both of the schools. However, the
organization of the students and the delivery of the instruction dif-
fered between the two schools. In School A (the state-funded school),
most of the instruction was presented to the full group and was charac-
terized by much direction on the part of the teacher and choral
response on the part of the students. In School B (the federally-
supported school) the teachers were involved in experimenting with a
delivery system known as The Workshop Way" in which direct instruction
occurred both in small groups and on an individual basis. The children
were guided through a series of activities daily in which they pro-
ceeded at their own pace and received help as needed either from the
teacher or from a peer. While the work was individualized to a certain
extent, each child was expected to complete her/his assigned tasks
daily and was responsible for soliciting aid when needed.

The approach to reading instruction in the schools is referred to
as the "Global Method of Structural Analysis," which is a four-stage
approach to developing reading and writing skills. The four stages
are: !1) visualization of utterances, (2) analysis of words them-
selves, (3) breakdown of words into syllables, and (4) affirmation of
previous instruction in reading and writing whereby comprehension is

induced using all elements which make up an utterance.

In the first stage, after having engaged the students in general
conversation or conversation directed toward the content of the read-
ings, the teacher choose several of the utterances to write on the
board. The teacher then reads these aloud and directs the students to
read them aloud along with the teacher. Associating written and spoken
language, the teacher asks the students to identify the written utter-
ances by having them tell "what they say," Also, the teacher randomly
selects from the utterances written on the brard, reads the utterance,
and asks the students to indicate which utterance was read. The stu-
dents then copy the target utterance into their notebooks. The purpose
of this is to develop the students' knowledge of the relationship
between speech, reading, and writing.

The second stage repeats the activities of the first. The teacher
follows these activities by focusing instruction on the individual
words which comprise the utterances that are on the board. The teacher
reads the words separately and individually, and then the students
repeat them along with the teacher. Then, pointing randomly to indi-
vidual words, the teacher asks "what they say." Subsequently the stu-
dents copy several words in their notebooks and in some way indicate
their meaning. They then copy each utterance, one by one, into their
notebooks and indicate its meaning.

In the third stage, the students are instructed in the analysis of
words by the vowels they contain. Since vowels are the syllable
nuclei, knowledge of them is necessary in order to analyze the
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syllable. The sequence of presentation of both vowels and consonants
is based on their decreasing frequency of use in Mexican Spanish.
Alorg with frequency, the degree of difficulty of the sound-symbol
relationship is considered. Moreover, letters with similar physical
features are separated in the sequence so as to avoid the problem of
visual discrimination.

Instruction on the vowels is a prerequisite to achieving the goal
of the third stage which is to instruct the students in syllabic struc-
ture. In the third stage, the teacher repeats the activities of the
first two stages and proceeds by isolating one type of syllable for
in-depth study. The teacher asks the students to identify the target
syllable in the words which have been written on the board. After
writing several of the words in their notebooks, the students are asked
to underline or highlight the specific syllable. Continuing, they are
shown the various consonants or combinations of consonants that may
appear in the syllable, as well as other vowels which may occur, by
illustrating them in words in their readings or in words already on the
board. Next, the teacher has the students form words by combining dif-
ferent syllable tyoec. Finally, the students orally express utterances
which contain some of the words which they had formed earlier and then
copy them, along with the words on the board, into their notebooks.

The fourth and final stage is an affirmation of the first three.
Again the teacher engages the students in conversation in order to
elicit.utterances for study. These are written on the bord and then
read aloud by the entire class. At this point, comments are made
regrding the thematic content of either the utteranes or of the read-
ings. The students write in their notebooks some of the utterances
which relate to the theme of the reading or the general theme of the
chapter in which the reading appears. The readings are read aloud by
the teacher and the students so that (1) the students become familiar
with the content and (2) their knowledge about the relationship between
speech and print is reinforced.

Staff Development

Staff development activities occurred at various times during the
course of the study. In School A, the first and second grade teachers
had six workshops each year on teaching methodologies, while the third
through sixth grade teachers had two seminars yearly on this topic. At
School B, the first and second grade teachers had four workshops per
year on teaching methodologies, while the tiiird through sixth grade
teachers were provided two seminars on this topic. In addition, four
workshops on the teaching of reading were provided yearly for the first
and second grade teachers in School B.

Some Problems and Concerns

Concerns expressed by members of the local research staff during
the course of the study were related to the following:
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1. The amount and kind of preservice training required fcr
public school. teachers.

2. Large class size.

3. Shortening of the school day to accommodate two shifts of
children and limitations on the use of the facilities and
materials due to the necessity to serve two shifts (e.g.,
teaching materials could not be displayed and left in the
room from one shift to another; children did not have
access to the textbook materials except during their actual
instructional time).

4. Irregular attendance on the part of some children and the
instability of a given student population from one year to
another.

5. Lack of variety in and quantity of the teaching materials.

1 7
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SEDL BILINGUAL READING STUDY

Summary Description of Project Sitec

East Texas Area -- Site 5

District Setting

The district is located in a large urban area in northeast Texas.
The general charz:cteristi-s of the school district, as of 1982, are
listed below:

Size: Schools - 99 (69 elementary; 18 middle; 12 high schools)

Students - 65,125

Teachers - 3,069

SES (community): low income households (less than $15,000) - 44%;
middle or upper income households - 56%

Ethnic Composition:

City District

Black 22.63% Black 36.3%
Hispanic 12.64% Hispanic 19.7%
Anglo 63.49% Anglo 42.3%
Other 1.24% Other 1.8%

Distribution of Hispanic Population: Concentrated in 18
elementary, 3 middle, and 1
high school in high
density, low SES,
inner-city areas.

level of Support - ADA: 57,941

Per Pupil Expenditure: $2,724

Enrollment Trends: Declining enrollment of overall student
population (15% since 1973; decline less
severe in last 3 years).

Increase In Hispanic population (from 10.1% in
1971 to 19.7% in 1982).



me school district
serves grade levels kindergarten through 12.

The district has been experiencing a decreasing enrollment over the
past few years. In 1971, the total enrollment in the district was
7,494 and had dropped, by Fall 1982, to 65,125. During this same
period the percentage of Hispanic students has steadily increased from
10.1% ih October 1971, to 19.7% )y October 1982.

Currently (1982-1983), tare are 69 elementary schools, 18 middle
schools and 12 high schools in the district. The Hispanic population
tends to be concentrated in the 18 elementary schools, three middle
schools, and one high school served by the district's bilingual
program.

Bilingual Education Program

The district provides a special language assistance program in
grades K-12 to serve limited English proficient (LEP) students. For
kindergarten through grade 5, it is a full-time educational program
designed to allow students to learn academic concepts in their home
language while obtaining proficiency in the English language. The
ultimate goal of the program is successful academic achievement by all
students in an all-English curriculum program. The history and culture
associated with both languages is emphasized to instill a sense of
pride and identity in the students.

In the 1982-1983 school year, bilingual education was in operation
in 26 schools in grades K-5. This included the 18 elementary schools
with high concentrations of Hispa.ic students as well as eight addi-
tional schools where sizeable pockets of such students were located.
The bilingual education classrooms include 23 kindergarten, 29 first,
19 second, 19 third, 9 fourth, and 9'combination classrooms in third,
fourth, and fifth grades.

The secondary program (grades 6-12) for LEP students is an
English-as-a-Second-Language (ESL) program. Bil ngual aides assist the
content area teacher at each of three secondary schools: one high
school and two middle schools.

The program is administered through the district's Bilingual
Programs Office which is staffed by a bilingual programs director, one
coordinator, one instructional assistant, two staff development spe-
cialists, two bilingual reading specialists, one language laboratory
specialist, and secretarial personnel. The "specialists" staff is
funded through Title VII monies. The bilingual programs director,
formerly a classroom teacher in the district, has held the position for
several years. She is a well-informed, dedicated leader who believes
in use of the home language of bilingual children as the bridge to
mastery of English ana ultimately to success in the regular mainstream
classes. She attends and participates in many meetings of the central
administration personnel and periodically reports directly to the
school board on matters involving the education of language-minority
children in the district. An active and vocal segment of the Hispanic
community provide input into matters related to the improvement of



schooling for minority youth. The program director is often placed in
the position of trying to work out ways of implementing the wishes of
the community within the framework of existing administrative policies
and fiscal contraints.. In addition, she spends much of her time in
administrative details related to state and federal funding agency
requirements and supervising the staff of the Bilingual Programs
Office. The supervisory staff works directly with school personnel in
planning. and carrying oui. staff development activities, matters of
curriculum, testing and interpreting test data, and in diagnosis and
placement of students.

The Bilingual Programs Office maintains a cooperative arrangement
with several of the local universities in the .city in the training of
bilingual programs pe )nnel, both at the inservice and preservice
level, and in the tra.ning of student teachers. Bilingual teachers are
often recruited from these programs, as well as from other teacher
training programs in the region.

School Sites

Seven schools (A-G, below) were :-he home schools for the sample
population for the students' kindergarten and first grade years. As a
part of the district's desegregation plan, these students were assigned
to three other schools (H-J) for their second grade year. The general
characteristics of the 10 sample schools for the 1982-1983 school year
are shown below:

School Size SES Other

Ethnicity - %

AngloBlack Hispanic

A 414 72 1.2 4.3 84.8 5.7

B 143 54 0.0 0.0 96.5 3.5

C 371 40 .3 17.0 31.8 50.9

D ,45 ,2 8.2 86.1 5.5

E 528 65 .Z 10.8 68.4 20.6

F 426 66 .5 7.3 73.2 19.0

G 358 81 .8 22.9 65.4 10.9

H 8121 73 .3 50.3 42.6 6.8

I 697 34 1.3 48.9 7.3 42.5

J 384 75 0.0 35.7 46.9 17.4

The principal is the instructional leader at the school level,
however, the role and extent of the principal's direct involvemeni with
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the biMngual program within the building appears to vary from school
to school. In three of the target schools with the highest coi. 3ntra-
tion of Hispanic students (served by two principals), the principals
appeared to be strongly supportive of their bilingual programs and were
aware of the test scores and progress of the students. The research
staff did not observe any outright opposition to the program by any of
the school administrative staff in the target schools.

The ethnic composition of the schools varied, from 96.5% to 65.4%
Hispanic in the home schools from which the sample population was
drawn, with the exception of 31.8% Hispanic in the school selected from
which to draw the monolingual English-speaking sample.

Schools A-F, with the exception of School C (containing the mono-
lingual English-speaking sample), are located in the north end of the
city, in close proximity to each other. The Hispanic population is
concentrated in that area of the city. School G is located in the
downtown area of the city, bordered on three sides by businesses and
industry with one side of the school bordering on a low income residen-
tial area. ThiS cluster of schools housed grades K-1 and 3-5. The
children in the sample attended. their K and 1st grade years in these
schools.

As part of the district's desegregation plan all students at
second grade are bussed to designated second grade schools where there
is an effort made to include a racial mix of Black, Hispanic, and Anglo
students in each of the schools. Our target students were assigned to
three such schools (Schools H-J).

Schools A and R are adjacent to each other and are served by the
same administrafiVistaff. School B houses one of the district's ore -

school bilingual programs in addition to kindergarten classes. In both
schools, all classes are self-contained. Some are designated as bilin-
gual classes to serve limited English-speaking Hispanic students; these
are staffed by bilingual teachers who provide instruction that follows
the district's bilingual curriculum.

School C is located in the near western part of the city and
serveiiFgominantly middle SES population. Only about one-third of
the students are from Hispanic background. One classroom at each grade
level (NW is designated as the bilingual classroom. Hispanic chil-
dren of limited English-speaking ability are assigned to those classes.
Each of these is staffed by a bilingual teacher who provides instruc-
tion according to the district's bilingual curriculum. The monolingual
English-speaking sample for the study was drawr from the three
English-medium kindergarten classrooms in that school.

School D is located in close proximity to schools A, B, E, and F.
This 3ERBUTRbuses the district's four demonstration classrooms for the
bilingual program. Teachers from other schools, as well as visitors to
the district, often observe these classes. These classes also serve as
a laboratory for evaluating materials and procedures. The classes in
the building are self-contained. Hispanic children of limited English-
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speaking ability are assigned to one of the several bilingual class-
rooms in the schJol. The principal commented to the research staff on
occasion during the course of the study that the demonstration program
generates considerable pressure for the school staff. The teachers in
the study, however, were most cooperative, confident in their work and
showed a high de free of interest in the research.

Schools E and F are located in the same general area in the far
northiirih7ctid serve larger populations of Black and Anglo stu-
dents than do schools A, B, and D. Certain of the classes in those
schools were designated as bilingual classrooms within the school.

Schools H-J (Second Trade schools) are located on the fringe of
the attendance areas of schools A-G. In these schools, the children
were assigned to homeroom classes. Limited English-speaking students
were assigned to designated bilingual classrooms. The children were
grouped by ability for reading instruction. Limited English-speaking
students received instruction in reading in Spanish, and were grouped
by ability for the Spanish reading classes (i.e.,-during the reading
period one teacher taught children of a particular level; another
taught children of a different reading level). In the bilingual home-
room classes, Spanish tias used in the instruction in other curriculum
areas. English- as-a-Second Language (ESL) was part of that curricu-
lum. As children reached "transfer criteria," they were reassigned to
transition reading classes, taught by one or more of the bilingual
teachers. On successful completion of the transition curriculum, the
children were then assigned to the regular mainstream reading program.
All children were returned to their home school for the remainder of
their elementary schooling, and proper placement, in either the regular
program or bilingual program, was determined.

All bilin ual classrooms in the study were stocked with essen-
tially t e same curr cu um materials, which in general appeared to be
adequate. The curriculum materials remained relatively stable through-
out the course of the study. Program practices also remained rela-
tively stabl-1, however, tnere was one change of some significance.
During the last year of -he study, language laboratories were insti-
tuteu in some of the target schools. Under the supervision of the Lan-
guage Laboratory Specialist, paraprofessional aides provided ESL
instruction to small groups of children (approximately 10 per group)
whose English language skills were extremely limited. The Laboratory
sessions, of approximately 30-45 minutes daily, supplemented the
regular classroom instruction. In each of the sessions, the children
rotated through different learning centers that focused on various
skill areas (e.g., vocabulary, grammatical structures, following direc-
tions). Thus, the learning center approach allowed for a degree of
individualized instruction.

All of the bilingual classrooms except two which were housed in
portable temporary buildings, were housed in older, multi-story, tradi-
tional buildings, all of which were in good repair, clean, and unclut-
tered. The classrooms were well lighted and comfortable; instructional
materials in both Spanish and English were highly visible in work areas
and on bulletin boards and wall space.
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Class size varied somewhat but was gererally in the range of 20 to
30 students per class. In all cases, the teachers assigned to the
bilingual classrooms held the State of Texas Bilingual Endorsement Cer-
tification. Most, but not all, were of Hispanic background. Through-
out the course of the study there was a low turnover of the bilingual
teaching staff in the target schools. Most of he teachers had had
specific training for bilingual education, and the large majority of
them had. previous teaching experience in bilingual classrooms. The
classrooms in general were well-managed and orderly.

The Reading Program

The district has adopted a "skills development" approach to read-
ing instruction in both English and Spanish medium programs. Monolin-
gual English-speaking and English proficient bilingual students receive
reading instruction in English only. Limited English-speaking Hispanic
students receive initial reading instruction in Spanish. In kindergar-
tan and grade one, this instruction is delivered by classroom teachers,
with supervision from instructional specialists, in self-contained
classrooms. In the grade two schools, the students are assigned to
homerooms, however, for reading instruction the students are grouped by
ability and assigned to designated teachers for this instruction.

Basil reading series provide the foundation for both the English
and Spanish reading programs. These series are structured so that the
sequence of instruction is built into the readers and workbooks, which
increase gradually in difficulty as the child progresses. The
Macmillan reading series is the basic material for use in the English
reading program. Materials currently in use in the Spanish component
are The Spanish Reading., Neyis (Econonw series). When the children who
are enrol ied initially n the e Spanish reading component reach "transfer
criteria," they are placed into a transition English reading program -
Reading in Two Languages (Galloping, Level A and some continue in
Irekety Split, Level B - Santillana Series). When the transition pro-
gram Is completed, the Instructional Specialist administers the English
basal reading placement test (Macmillan) for determining reading level
placement.

Transfer Criteria

In order for a child to be placed in the transitional reading
program she/he must meet the following transfer criteria:

1. Passing score on the Mastery Reading test on Spanish 21 reading
level (Mi Mundo) or a higher level.

2. Satisfactory English language proficiency test score administered
by bilingual staff.

3. Positive teacher appraisal.

4. Positive Bilingual Instructional Specialist appraisal.
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Staff Development

Staff development in this district is accomplished through a
variety of means. In addition to the staff development activities for
the general school staff, the Bilingual Programs Office provides
additional staff development activities for the program personnel.

Two Bilingual Reading Specialists were assigned (1982-1983 school
year) to a total of 18 elementary schools. These specialists assisted
teachers in grouping students for reading, selecting and organizing
reading materials, scheduling activities, determining transfer points,
and implementing strategies to develop first and second language read-
ing skills. In addition, the reading specialists assisted parents by
providing activities and methods to help children at home with Spanish
reading skills.

The district, with assistance from Title VII funds, maintains a
Demonstration Staff Development Program to provide a control:ed but
realistic scho',l setting for continued staff development. Four demon-
stration classrooms were identified, one at each grade X-3, in three
schools. Two staff development specialists assisted the demonstration
classroom teacher with classroom arrangement, use of current methods,
scheduling, management and the use of materials. Bilingual classroom
teachers that participate in this program attend and observe in demon-
stration class for one day during the school year. In addition, the
staff development specialists work individually with them in the
teacher's home classroom on specific needs.

The Bilingual Programs Office also conducts an extensive inservice
training program each year in the form of workshops and sponsorship of
attendance at conferences. During the 1982-1983 school year, teachers
were involved in some 16 workshops and conferences that treated such
topics as ESL and English language development, ESL materials, Spanish
Reading Readiness, transition and high interest Spanish reading, oral
language proficiency testing, and ESL in the content areas.

Some Problems and Concerns

Growing numbers of language-minority students to be served, who
speak a variety of languages, along with the concomitant need for addi-
tional well-trained bilingual teachers, presents an interesting chal-
lenge for the school district. The mobility of the students within the
district, as well as students moving in and out of the district also
adds an additional challenge. The attrition rate of target students
from this district was higher than in other districts in the study.
Also the retention of target students at first grade was relatively
high in one of the schools in the study.

Concerns expressed by district personnel during the course of the
study were often related to (1) inadequacy of oral language proficiency
tests and procedures; (2) quality of the instructional materials and
current practices for this population, particularly in language devel-
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opment and reading; (3) the level of standardized achievement test per-
formance of these students; and (4) need for adequate and appropriate
evaluation criteria and procedures.
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PREFACE

In June 1978 the National Institute of Education (NIE) funded the
Southwest Educational Development Laboratory (SEDL) to conduct a longi-
tudinal study o- the Tetching of Reading to Bilingual Children. Educa-
tors and policymakers alike have long recognized that the ability to
read is essential for success in school, in work, and in life; yet many
children from second-language backgrounds have trouble learning to read
in schools today. The majority of these youngsters are from Spanish-
language backgrounds and from low income families. Special programs
designed to meet the needs of these children are provided in schools,
but there is limited research evidence to guide the development, evalu-
ation, and implementation of these programs. This study is intended to
provide information that will result in greater insights into what
constitutes a favorable learning environment for children from Spanish-
language backgrounds, what instructional sequences and events promote
successful and efficient learning of literacy skills, and what the lan-
guage and literacy outcomes of current schooling practices are for a
large sample of these youngsters.

The study was conducted during the years of 1978 through 1984. It
is a comprehensive longitudinal investigation of the development of
reading skills from kindergarten through fourth grade for a representa-
tive sample of gore than 350 children from bilingual backgrounds, and
for smaller samples of children who, on entry into school, were mono-
lingual in English or Spanish. In this "natural variation" study,
teaching and learning were carefully documented in field settings at
the several sites.

The goals of the study were to (a) describe variations in both
English and Spanish language ability of students living in bilingual
communities, (b) document prevailing practices in reading instruction
for bilingual students, and c) investigate the relations between the
instructional program and student achievement for students with differ-
ing entry profiles.

Description of the Study

Surveys of the general and school populations reveal an increase
in the number of students whose language resources are not an ideal
match to the language of the school. An important question for educa-
tional practice and policy centers around the school's responsibilities
in this situation. Bilingual programs, English-as-a-Second-Language
classes, classroom aides, and "sink-or-swim" approaches can all be
found in practice today. From limited evidence now available, none of
these techniques has emerged as the one best system.

Hispanics make up the largest and fastest growing school-age popu-
lation today. The demographics for some states show that over the next
decade they may constitute as much as a third to a half of the popula-
tion. In the state of Texas at present approximately one third of the
school children are from Hispanic backgrounds (approaching one
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million). They are found in virtually ever school district in the
state. Many of the school districts in the southern portion of the
state serve school populations of which 75% to 99% of the children Are
from Spanish-speaking backgrounds and, on entry into school, are often
limited in their ability to speak English and to profit from instruc-
tion in that language. This population is not restricted to the border
areas, however. Large urban centers in the state report as much as 2r-,
of their. school population from Hispanic backgrounds, with a concentra-
tion of some 80% to 90% in certain of their schools.

It is well documented that, in general, children from Spanish-
speaking backgrounds, for whatever reason, often encounter difficulty
in our nation's schools; they do more poorly on standardized tests than
does the general school population, and their dropout rate is high.
Bilingual education, in which students are given instruction partially
through the home language until they have attained sufficient profi-
ciency in English to benefit from English-medium instruction, has been
the principal approach recommended by the Office for Civil Rights to
ensure access to equal educational opportunity for these children.
Although many individual programs have had considerable success in
improving the academic performance of language-minority students, it
has not been demonstrated that these programs generally are reducing
inequality of educational opportunity on the large scale that was
envisioned.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on a careful examination of the instructional program -- not
just the label over the classroom door, but the program as actually
implemented by the classroom teacher.

Educators have raised several issues about the most effective way
to help bilingual children become proficient readers of English. These
include (a) valid assessment of the student's ability in the languages
of the home and of the school, (b) the optimal balance of formal
instruction in both languages, (c ) the most effective transfer from
one language to the other, and (d) bilingual support within the class-
room environment. A major thesis of the Teaching Reading to Bilingual
Children study is that addressing these issues (and others) requires a
comprehensive and ecologically-valid investigation of the linkage
between the child's language and the language of instruction.

Design of the Study

To achieve the objectives of the study, cor,iderable attention was
given to the selection of schools, teachers and students, to the
instruments for assessing language and reading achievement, and to the
methods for evaluating the classroom instruction. Each of these topics
is discussed briefly below.
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Schools, Classes and Teachers

Twenty schools and 200 teachers from six school districts partici-
pated in the study. Included are variations in the nature of the read-
ing program (a range from phonics-oriented to meaning-based), classroom
organizat4on (some self-contained, others team-taught), and grade
structure (the range of grades in the individual school and the extent
of cross-grading both vary). The schools differed in size, SES, urban-
icity, locale, and makeup of the student body (from medium to high
concentration of bilingual students).

Student Cohorts

The study was undertaken in four cohorts or "waves" of students.
Three of the cohorts consisted entirely, or in large part, of bilingual
students. The first cohort was small (N=40) and of limited generality;
the second was somewhat larger (N=80) and covered a slightly broader
array of contexts. The third cohort which was both larger (N=200) and
broader in its generality, incorporated a number of procedural improve-
ments based on previous experience in the study and included a monolin-
gual English-speaking sample. The fourth cohort consisted of a rela-
tively small sample (N=60) of monolingual Spanish-speaking students.

All of the bilingual sites were from the state of Texas, as were
the monolingual English- speaking students. The monolingual Spanish-
speaking students were from one site in Northern Mexico.

The original design of the study called for each student to be
assessed and observed from entry to kiAergarten through exit from
third grade. By covering the full range of thy' primary years, we would
be able to examine the transition from "learning to read" through
"reading to learn." For students in programs where the initial stages
of reading were in Spanish, we also considered it important to
determine the transition to competence in English reading.

The original design was in fact implemented far the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed the intended design. Due to limited funding
in the later stages of the study the last two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples from the Texas sites were
observed from kindergarten through second grade, and the monolingual
Spanish samples from the site in Northern Mexico were observed from
first through third grade (t)e program did not provide a kindergarten).

The monolingual samples were incorporated in the design to aid in
validating ee instruments for student assessment. Both the English
and Spanish cohorts are small and not selected to be fully representa-
tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the discussion on the adequacy of the
instruments for measuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual youngsters. Accordingly, comparisons
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between the various samples will not be mace in this report, nor do we
recommend that others attempt such comparisons.

Language Assessment

Several types of data were col'acted for each student on English
and Spanish proficiency. Each year, early in the Fall and again in the
Winter and Spring, teachers rated their students' language skills.
Oral language proficiency tests were 4 'nistered L the Fall of each
year. Finally, audiotaped speech samp,es were obtained monthly on a
rotating schedule in three settings: in the classroom, on the play-
ground, and in the home.

Reading Assessment

Several instruments were used to measure reading achievement.
Standardized test scores (mostly English) were collected yearly. 'lore
detailed information was obtained from a battery of individually-
administered "performance based tests" in both English and Spanish. In
kindergarten, the Stanford Foundation Skills Test was employed to mea-
sure the child's pre-reading skills. prom the end of first grade on,
the Interactive Reading Assessment System was administered during the
Spring of each school year. This instrument provides independent mea-
sures of the student's skills in decoding, wood meaning, fluency in
oral reading, and comprehension. Finally, informs reading inventories
were administered througho the school year.

Classroom Obseo.fations and Teacher Interviews

Project staff conducted monthly o'servations of the reading
instruction in each clan AM and interviewed the teachers quarterly
about their instructional plans. The observation instrument documented
staffing patterns, grouping and organization, time allocation, the lan-
guage of instruction, the character of instruction, the materials and
procedures used, and the response of the students. The interviews
focused on the teacher's general instructional objectives, as well as
the objectives for individual target students. Taken together, these
two instruments yield a rich characterization of the classroom environ-
ment for the target students.

Student Entry Variables, Classroom Factors, and Reading Achievement

The primary goals of the analyses were to identify the general
relationships that characterize variation in these factors and to look
for underlying regularities that are associated with success and
failure, both in the early stage of reading instruction and in the
year-to-year variations.

Documents

This report is one of a series of eight documents contained in the
Final Report submitted to the National Institute of Education. A com-
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plete list of these documents is provided on the inside of the cover of
this report.

The study was a collaborative effort among a number of individuals
and institutions. All members of the research team contributed to the
thinking, planning, and writing of this series of documents, however,
the individual whose name appears first in the list of authors was
responsible for preparing the particular document.

Austin, Texas
Nov2mber 30, 1984

detty J. Mace-Matluck
Wesley A. Hoover

.

Co-Principal Investigators
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Introduction

This volume presents the methodology used in the analysis of the
data from the study (a) to summarize patterns of growth in reading
achievement, (b) to relate ancillary measures (language and prereading
skills) to reading achievement, (c) to describe the instructional pro-
gram during the primary grades, and (d) to examine the linkage between
instruction and growth in achievement. The data from the first two
cohorts will be used for illustration in this volume. The discussion
will be organized according to the four tasks listed above.

Measurement of Growth

Measuring Growth in Reading

A major goal of the Teaching Reading to Bilingual Children study
is the investigation of patterns of growth in reading achievement;
growth is used as a generic term referring to changes in performance
due to learning, development, or both. The discussion begins with a
brief review of the concept of measurement of growth, and comments on
the methods used in the study to measure growth in reading achieve-
ment. Next comes a presentation of the concept of a linear growth
track as a means of summarizing the acquisition of reading skills.
TRWWe will illustrate with the first two cohorts the results for
average or aggregate measures of growth in the various areas of reading
achievement that are tapped by the Interactive Reading Assessment
System, following which examples of individual protocols will be
displayed.ayed.

As will be apparent from the examples, the interpretation of the
standard or "Y" arcept is subject to question. Accordingly, in this
section of the volume we will present an alternative approach for
describing intercept of the linear function: the "X" intercept,
which provides an estimate of the onset of instruction.

The examples also show that the individual growth tracks often
contain r Ilinearities. We will discuss various sources of these
departur , from the simplest model. Against this background, we can
then cohsioLr two sources of individual differences in the acquisition
of reading achievement. One source comprises differences in the
parameters of the linear model: the estimates of the intercept (Y or X)
and the slope for the individual student may differ from the average
estimate over all students. A second source is a departure for the
student from the bestfitting linear growth track: growth for a particu-
lar individual may not be steady over the years. Each of these sources
of individual differences is a predictive challenge: of the various
sources of data available about the student, which are able to explain
the observed variation between students? The answer-to this question
is addressed in the second section of this volume.

The primary focus in this volume is on the measurement of growth
in the several components of reading that are obtained from the
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Interactive Reading Assessment System. inner dependent variables wereincluded in the design as part of the year-to-year assessment; both
standardized achievement tests and language data were collected from
students, and teacher ratings were also gathered. In the last part of
this section of the "olume, we will discuss the application of the
growth track approach to these other data sources.

Background,

Research on student learning generally focuses on an omnibus
measure of achievement (typically

a standardized test score) at a
single point in time (the posttest score) or at two points in time
(both pretest and posttest scores). ?either of these approaches
permits a trustworthy examinati,n of the course of learning or develop-
ment (Cronbach & Furby, 1970; Rogosa, Brandt, & Zimowsky, 1982; Rogosa
& Willett, in press). Gathering data at a single point in time treats
achievement as a static event; collecting data at two points in time is
only a little better, because it does not permit any evaluation of the
shape of the learning curve.

A foundational assumption of the Teaching Reading to Bilingual
Children study is the notion that reading is a dynamic process, and
that absolutely essential to tailor both the design of the
measurement battery and the methods of data analysis to the character
of changes in student performance over time -- more specifically, to
the trends that occur over the several years that comprise primary
reading instruction (kindergarten through fourth grade). As originally
conceived, the study was to track students over the entire five years
listed above. Regretfully, limitations in program funding meant that
the original design was completed for only the first two cohorts. The
remaining cohorts, which comprise the largest samples and cover signif-
icant population domains for purposes of generalizability, were tracked
only through second grade. As a consequence, the first two cohorts are
especially important for evaluating the adequacy of the analytic model
for measuring growth, and for deciding on how to apply the model in
determining significant correlates of growth.

Growth in Reading

Reading research (and educational research in general) has paid
little attention in recent years to learning (Greeno, 1980). Questions
like "What is the nature of the learning process?" or "What is the
shape of the learning curve?" seldom arise. The emphasis, reflecting
the burgeoning interest inthe cognitive processes underlying skilled
performance, has been on the manner in which an individual uses the
mental resources available at a particular stage of development, with-
out a concomitant concern atiout the way in which the individual
acquired those resources.

Instructional programs include a developmental dimension, to he
sure. Basal reading series are carefully graded to present the student
with a sequence of materials and learning experiences that gradually
increase in difficulty as the student moves through the series. (The

2
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discussion that follows holds for typical American reading series
designed for teaching children to read in English. One can find
distinct variations around the modal series, and programs for instruc-
tion in Spanish reading are generally quite different.) Readability is
the criterion most consistently applied in the design of this sequence
(Klare, 1974/75). As typically employed, this method consists in
limiting the vocabulary that is available to teacher and student at a
particular grade level. A secondary consideration is the length of
sentences in instructional texts. This technique has been subject to
serious criticisms by both researchers and practitioners (Ktntsch and
others), but practical alternatives have yet to be proposed and so the
technique remains in use.

Viewed from this perspective, the dominant model of growth from a
practical standpoint hinges on a steady change in the frequency of
occurrence and letter/syllable length of the words used in instruction.
In kindergarten and first grade, the student encounters commonplace
words (the, of, she, said, cat, little, come, funny, children, and the
like). 1FesrwoRT airT viewed aTFITWElltiple
dimensions -- the decoding patterns vary widely, many of the spellings
are irregular, function words predominate, and the high-infs-lation
words that are often essential to writing are generally disallowed.

The primer materials used in the early texts of a given series
begin by introducing a small number of words, typically two to four per
lesson. These "new" words are discussed, used in a sentence, and pro-
nounced (presumably to support rote acquisition of sight-word recogni-
tion). The meanings are already familiar to most students, and so the
major consequence of instruction is sight-word recognition. The texts
must be readable by students with limited decoding skills, and so are
quite short, heavily "pictured," and generally incomprehensible as
texts (for some reason, it is deemed inappropriate to incorporate
longer and more coherent texts that could be read by the teacher for
purposes of teaching comprehension).

Separate lessons are provided on phonic analysis of spelling
patterns. Thn! usual procedure is to begin with simple consonant corre-
pondences using the short vowel sounds. By the middle of first grade,
most children should have been exposed to consonant-vowel-consonant
patterns.

The rate at which new words are introduced goes up during the
primary years. In first grade, as many as 10-20 words may be presented
each week; by second grade, counting the words that are formally intro-
duced and those that appear incidentally (in text and in worksheets),
the rate is increasing at about 10-20 percent per semester. Texts are
longer and more complex, as are the sentences. In addition to the
standard narratives that dominate in kindergarten and first grade, some
expository passages begin to appear.

All in all, then, the course of learning represented by the
typical reading series is a positively accelerated function, in which
the several components of reading are combined in a single dimension.
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After a slow beginning, in which students spend a considerable amount
of time learning the routines of the reading lesson, while practicing
materials with which they are already familiar, there is then a stead-
ily increasing rate of introduction of new and more complex materials.
By the beginning of fourth grade, relatively few new concepts are
introduced through direct instruction. The Caanges are in the texts,
which are presented for review of the content. It is assumed that, for
practical purposes, the child has learned to read. Children with
difficulty are recycled though a remedial program that covers the mate-
rial just described, but at a slower pace, in smaller classes, and
often in an individualized mode.

Designing an Assessment System to Measure Growth in Reading

What are the important considerations in designing a system for
measuring the acquisition of reading skill and knowledge? In answering
this question, we were guided in part by the separable-process model of
reading. That is, we identified several components that we viewed as
significant parts of the reading process, and that in principle might
be independently assessed. In addition, we were guided by our analysis
of the design of reading series. That is, we planned an assessment
system that placed progressively grecer vocabulary demands on the
student.

Unique design features. The preceding considerations are not
noticeably different from those that appear to undergird the develop-
ment of standardized reading achievement tests. Our approach does
include certain features that distinguish it from standardized tests.
First, the tasks presented to the student were close to the demands of
actual reading. Rather than assess decoding skills through a multiple-
choice format which combines (implicit) decoding with other (implicit)
Ski lls, we asked the student to read a list of words (actually two
lists). Rather than rely on a series of disjointed questions to deter-
mine comprehension of a passage, we asked the student to retell as much
of the passage as could be remembered.

Second, the assessment of "reading" focused not only on the stu-
dent's ability to handle printed materials, but equally on skills in
handling the demands of formal language. Thus, several of the tasks
required the child to respond to spoken rather than printed language,
but in a context that placed formal demands on the response; for
instance, students were asked to define selected words. By administer-
ing tasks that tapped in parallel response to printed and spoken lan-
guage, we were also able to evaluate an assumption that seems to under-
lie the design of basal reading series: the readability limits incorpo-
rated in the series apply equally well to both forms of discourse.

Third, in measuring comprehension, we created texts at all levels
of readability that met the criteria of coherence and comprehensibil-
ity. The passages were all designed to stand on their own merits as
texts, witht.ut the need for interpretation in light of accompanying
figures.
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Finally, in addition to assessing performance on the various read-
ing components, we also asked the students to explain how they
approached each task. For instance, the student would be asked to
articulate the word-attack strategy that he or she relied on in
arriving at a correct pronunciation for a particular word, or to dis-
tinguish among various definitions that might be offered for a common-
place word.

Interactive Reading
As noted in the

previous vo
for mea-

suring growth in the various components of the reading process. In
this section we will describe how this system was fashioned to satisfy
the criteria described above.

IRAS incorporates the developmental dimension of the basal reading
series for each of the major components of the separable-process model
-- decoding, vocabulary, and comprehension. In addition, each compo-
nent is assessed in two or more ways. The test is interactive -- each
student is individually assessed, and choices about the materials and
tasks to be administered are based on the student's r 'formance at the
moment.

For example, the test begins when the student is presented a
series of word lists graded by reference to several of the standard
word counts used in preparing basal readers. The first list of words
are those typically identified as appropriate to children in the first
half of the first grade, the second list corresponds to words presented
in the second half of first grade, and so on. The student is first
asked for each of the lists in ascending order whether he or she can
pronounce the words; when the youngster indicates that a limit has beon
reached, the tester asks the child to pronounce the words in the next
easier list. After the actual performance limit is reached, then the
student is asked to define words at that same limit. If successful,
the student is moved up a list, and the task continues until an upper
limit is found. The definition task focuses on vocabulary (i.e., word
meaning) skills,'and hence is administered orally.

Decoding is also assessed by a list of synthetic words. These
lists are created according to analyses of the English spelling-sound
system (Venezky, 1970), and are ordered according to several (non-
frequency) factors known to affect difficulty of pronunciation. They
also tend to proceed in the same order found in typical scope-and-
sequence charts, although as noted earlier t"3re is considerable
variation in how different basals handle phonics instruction.

The texts used to assess comprehension increase over levels in
overall length (number of words), propositional load (for practical
purposes, this index equals the number of distinctive ideas; see
Kintsch & van Dijk, 1978; Kintsch & Yarbrough, 1982), and text struc-
ture (Calfee & Curley, 1984; expository texts of increasing structural
unfamiliarity were irtroduced from mid-first grade on).



IRAS materials were selected using word-frequency lists accordingto a linear progression in readability; to the degree that the basal
materials drive the student's growth in reading, then a year of effec-
tive instruction should correspond to progress through two levels ofIRAS. As noted above, success on Level A for each of the IRAS compo-nents should correspond more or less to the curriculum halfway throughthe first grade, success on level D should be expected for the
youngster who has completed second grade, and so on.

To the degree that we have been successful in this approach to theselection of materials, IRAS scores provide a type of grade-equivalentinformation. The grade-equivalent measure derived from standardizes
tests has been subjected to several criticisms. Some of these apply to
the IRAS indices, but others do not.

One problem with the grade-equivalent index has to do with the
insensitivity at the extremes of a test. Most existing standardized
tests are constructed to be *dense" within a relatively limited region
of performance. A primary-grades test, for instance, is likely to con-
tain items that are appropriate for students within a range of typical
performance that covers first and second grade nnly. If the test is
administered to typical third graders, most children will succeed onmost of the items. The tests are generally scaled beyond the trust-
worthy limits, so that a difference of one or two items at the upper
limits may lead to an increase of a rade level or more. IRAS was
designed to cover P wide range of gra es (from first through sixth)
with equal sensitivity, using the interactive feature to quickly homein on those items most informative of the boundary between success andfailure for a particular student.

A second problem with the grade-level index is more substantive
than statistical, and has to do with overinterpretation of the index.
A grade-level index of 3.0 suggests that the student should be capable
of working with passages that are commonly assigned at the beginning of
the third grade in a typical basal reading series. This interpretation
is in fact reasonable, but the variability in materials also needs to
be considered. First, there is considerable variability in the spe-
cifics from one basal series to another. The selection of words (more
precisely, the constraints on the words available at a particular level
of the series) is more or less the same, but one finds substantial
variability in other facets of the texts -- the letter-sound correspon-
dences, syntactic'constructions, and the character of the passages.
Second, the degree of consistency among series decreases over grades,
largely because by third or fourth grade the constraints are negligible
-- almost any word can be used. Secondary limitations (the number of
polysyllabic words and sentence length) provide meaningful latitude
together with word choice at these readability levels.

For all of these reasons, and also taking into account the varia-
tions in the character of phonics programs from one series to another,
it is most meaningful to take the grade-level index as a measure of
central tendency, rather than a fixed characteristic of a student or a
series. In particular, it becomes important to examine not only the
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student's overall grade-level index (the usual approach with standard-
ized tests), but to examine the profile of strengths and weaknesses
across the various components of reading, a step that is possible with
IRAS in ways that are not possible with the typical standardized test.

The preceding comments about basal series reflect existing prac-
tices for English-language materials in the United States. There
appears to be less variation in the Spanish-language materials used in
bilingual programs in the United States at present. This state of
affairs arises in part because fewer series are available. In addi-
tion, there seems to be less in the way of fundamental variation; one
might almost say that there is less "faddishness" in the design of
these materials. This comment is not intended as a judgment on the
merits of more or less variability, but rather to give our impres-
sions. (Note: It would take considerable effort to carry out an appro-
priate comparison of the various materials, especially it this analysis
were to be added to the student files. The basic information is part
of the student file, and so the task is to examine the basal series
with some care.)

IRAS: The critical level. The deicign of IRAS into components and
levels or each component was coupled 4ith an efficient but informative
technique for determining the student'% degree of peoficiency for each
component. In essence, the technique was to locate as quickly as
possible the level at which the student first failed to meet a fairly
lenient standard of performance. In general, as the difficulty of each
task was increased, the student would do reasonably well for a while,
and then there would be a relatively abrupt decline in performance. A
lenient standard was set because we were interested in determining the
furthest extent of the student's reach. If the student's response
while decoding a word captured most of the letter-sound correspon-
dences, we thought it important to establish this upper limit.

The details of how the critical level were determined are
lescribed in the IRAS manual (Calfee A Calfee, 1981; Calfee, Calfee, &
Pena, 1979), and in Volume 5 of this report. An example will suffice
for the reader who is unfamiliar with the instrument for the purposes
of this volume.

The first task for the student was to scan a series of graded word
lists, six words per list. The student was told that the words
increased in difficulty from one list to the next, ano was then asked
to scan the lists until he or she encountered a list that was too
difficult to "read out loud" (i.e., to decode). Virtually every stu-
dent seemed to understand the task without apparent difficulty, and
quickly went about searching the lists for his or her limit of mas-
tery. At that point, the student was then asked to pronounce each word
on the self-determined limit. If the student could correctly pronounce
three of the six words, he or she was asked to try the next list. If
the student did more poorly than this lenient criterion, the next
easier list was presented. The process, which continued in one direc-
tion or the other until both a clear success and a clear failure had
been obtained, almost takes more time to explain than the typical
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student required to perform it. Within a matter of two or three
minutes, the tester had usually succeeded in determining the criticallevels for the decoding of familiar words.

The critical-level method generated two pieces of information
about each of the component tasks. One measure was the student's
highest level of success, which in this report will be identified asthe critical level. A second measure was an index of the quality ofres onse at the critical level. A quality index was defined forana yt c purposes as the average performance on this level.

The growth track. The design of IRAS, together with the techniquefor determining the student's level of competence on the instrument,lead to the postulation of a simple model of growth over time. Themodel, shown in Figure 1, represents change in student achievement overyears of schooling as a straightline function. The correspondence withthe grade-level index of the basal reading series is also displayed onthe graph, along with the boundary limits for progress one year aboveand below the expected level. A typical student, based on the analysisof instructional materials that is incorporated in IRAS, should havetrouble with the lowest level of IRAS in kindemorten, but should meetcriterion (at least) on levels 2, 4, and 6 of the test when exitingfrom the first, second and third grades, respectively.

The normative model in Figure 1 can be clearly distinguished fromthe concept of grade-level used in standardized tests, and frequently
excoriated in the literature. The authors of such tests rely on proce-
dures similar to those used in the construction of IRAS to create a
graded sequence of passages and related test items. After the itemsfor a standardized test are written, a large group of students is
tested, and statistical techniques are used to equate the levels oftotal test performance on the test to equivalent performance by stu-dents at a particular grade level. To repeat points made previously,criticisms of the grade-level index focus on the instability of theindex at the extremes of a test (a valid comment), the degree to which
the index can be generalized over variations in materials and classroom
practices (also a valid concern), and the potential for misinterpreta-
tion (a problem with any summary measure). For the reasons discussed
previously, we think that the IRAS criterion-level index is relatively
resistant to these standard criticisms.

The grade-level index does have two strengths that make it attrac-tive to practitioners. First, the index provides guidance for place-
ment of individual students in basal materials that are reasonably
appropriate to their decoding ability. An argument may be advancedthat the placement may be misestimated, because a generalized placementis made based on one component of reading. While attentive to the
problems consequent to such a decision, it appears nonetheless that
this consideration is important in the attractiveness of the grade-
level index to practitioners.

Second, an advantage of the grade-level index that is poorly
articulated by most practitioners but is nevertheless of consequence,
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is the imputation of a linear growth model. This feature appears when
practitioners speak of "a year for a year" -- one year of progress on
the grade-level scale for a year of schooling. The concept is simple,
to be sure, but therein lies its strength. Standardized tests are
flawed for this purpose, because the test constructors have not been
able to attain adequate trustworthiness of the instrument at the
extremes -- this problem has been solved in the design of IRAS, at
least within the broad range over which the test extends.

At the risk of repeating caveats voiced earlier, three reserva-
tions should be stated with regard to the last comment. The design of
IRAS is most secure at the primary levels. From Level 1 through Level
6, the fit of the IRAS materials to the typical basal series is reason-
ably good, in our opinion. From Level 7 upward, the amount of vari-
ability in prevailing practice is considerable, and provides less basis
for grading materials. This comment does not imply that such variabil-
ity is bad; to the contrary, we are inclined to think that curriculum
materials from the fourth grade on should reflect the diversity found
in the "real world."

Second, the fit of the IRAS design to existing basal materials is
closest at the "word" level, and especially at the "sight word" level.
Except for those programs that consist almost entirely of analytic
phonics, youngsters are likely to be able to pronounce (decode) words
according to the order of the graded series found in IRAS. For those
reading components involving sentences and texts, the fit is likely to
be less certain, which means that the linear growth model is likely to
be compromised. Mhowledge of word meaning (vocabulary) is a special
problem. Basal series are constructed around the proposition that
children do not know many words, and have to be instructed in the mean-
ings of even the most commonplace words. We began with the suspicion
that this assumption was wrong, so that the Definition data would not
fit the projected growth track. Nonetheless, the model provides a
basis for normative comparison.

Finally, it should be noted that IRAS is limited at the upper
bounds. The most difficult words in the vocabulary series are quite
demanding, both as regards pronunciation and meaning (mandatory,
tumultuous, and veritable, among others). Nonetheless, one can imagine
a more difficult-iirnords gauged either by pronounceability or
familiarity. The Synthetic Word list is also relatively tough at the
upper limits (e.g., euchormonium), but only a few such items were
included in the test777WWent, some youngsters in the uppermost
grades of the initial cohorts were able to perform quite well on the
most difficult materials, evidence that IRAS is subject to a ceiling
effect within the populations investigated. The ceiling is of greatest
concern on spoken language tasks -- definition and listening
comprehension.

Finally, we should point out two advantages inherent in IRAS, in
its design and the accompanying methods of analysis, that are espe-
cially pertinent for a longitudinal investigation like this study. Two
problems consistently arise in longitudinal research. First, it is not
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uncommon for the number of observations to vary from one individual to
another -- students drop out or move, opportunities arise for an addi-
tional interview or observation. Second; intermediate data points are
lost, leading to missed observations along a growth track. The conse-
quence of these problems is that it can be misleading to present
averages at different time points; different subjects are represented
in the averages, making comparisons difficult to interpret unless the
number of subjects is quite large and the proportion of missing obser-
vations quite small. In this report, we will present time-point
averages on occasion, generally with a word of cwtion when the
averages are not comparable. For most of the analyses, we will rely on
the estimates from the growth-track model, which have the advantage
that all students are equally often represented at each point in time,
based on the best-fit estimates from the linear model. There is a
price to be paid from this strategy -- we are working with estimates
rather than actual data points. The purpose of the following section
is to present data from the various cohorts that demonstrate the extent
to which these estimates are likely to be trustworthy as measures of
general performance trends.

Analysis of Average Performance

Most of the IRAS measures were designed to follow a linear growth
track; certain exceptions to this generalization will be noted later in
this section. Ideally,. the study would have tracked all students for
three or more years, permitting a clear test of this hypothesis. Stu-
dents in the first two cohorts were actually tested from kindergarten
through third or fourth grade, and so nonlinearities can he assessed
for individual youngsters. Students in the third and fourth cohorts,
which represented the largest and most representative segment of the
sample, were only tested on reading achievement during first and second
grade; with only two data points, the linear model cannot be evaluated.

In this section, the average performance on the various IRAS
measures will be considered as a function of the number of data points
available per student. Two questions are of primary importance in this
analysis in establishing the foundation for the later analyses of IRAS
reading achievement. The first question is: to what extent do the data
follow a linear progression for those cohorts with three or more data
points? The second question is: to what extent are there differences
in the year-to-year averages of groups with different numbers of data
points?

If it appears that the predicted linearity is observed, supporting
the proposed growth track model, then we will be justified in summariz-
ing each student's performance by estimating the intercept level on
entry to first grade and the slope or rate of growth from that point
onward. This strategy is especially supportable if the year-to-year
differences in average performance appear slight over groups with
different numbers of data points. In contrast, problems in this
strategy may arise from either of two sources. First, we may find
evidence of nonlinearities where the data allow such a test, in which
case we will have a more difficult time in comparing groups with
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differing numbers of data points. Second, it may appear that the
various cohorts perform u "ferently durin5 those years when they can be
compared; this problem is less serious than the first, but would be
troublesome if it were to appear.

In the remainder of this section, we will examine in some detail
the data pertinent to an evaluation of the growth track concQnt. An
overview, of the findings may be useful as a road map through tne detail
that follows. Two points summarize the most important results. First,
the growth track hypothesis receives strong support from the average
performance levels for all of he IRAS measures to which this nypothe-
sis is pertinent (as will be noted later, spelling and sentence reading
are measured on different scales, and linelr growth is not !wedicted).
Moreover, the average performance levels are quite close in certain
critical instances to the absolute levels predicted from design of
IRAS. Second, for children from more or less comparahle t

1 ngual
backgrounds, performance during a given year is virtually 4:.entical
from one cohort to another, making it reasonable to comport data from
the different cohorts. This comparability needs to be leavened with
one caveat. Those cohorts with only two data points, and those in the
early grades, are subject to the greatest variability in projections to
performance it later grades. For example, when we use the growth track
model to predict achievement -tvels at toe end of fourth grade for all
groups, as the model permits us to do, tl,e estimates will be most
trustworthy for those students for whom we have data from first through
fourth grade, and least trustworthy for students who were tested in
first and second grade only.

We will begin the presentation of these findings with a detailed
accounting of the Vocabulary Decoding (VDC) measure from the English
IRAS. This discussion will serve as an illustration of the nrocedures
and the data structure of this instrument. Afterwards, we *1 then
present the remaining English IRAS measures it less detail, fashion,
followed by the Spanish IRAS measures. To repeat a point made earlier,
the JO purpose of this section is not tJ consider the substantive
impart of the findings from reading achievement measures, but rather to
establish the feasibility of using growth track estimates to a.low
analyses across cohorts witn differing numbers of observations. From
time to time, substantive comments will be interjected as appropriate,
but the bulk of the analytic work on IRAS will appear in Volume 5.

The Growth Track of English Vocabulary Decoding (VDC)

Basic descriptive statistics. In Table 1 are the basic descrip-
tive findings for the IRAS VDC measure. On this te-t, the student was
presented a series of word lists graded on vocabulary. An interactive
search strategy was followed to determine the level at which the stu-
dent passed a lenient criterion (half the words properly pronounced),
but failed the criterion on the next most difficult list. The word
lists corresponded to half-grade increments; success on the first list
was equivalent to words used through the first half of first grade,
success on the second list was equivalent 'o words used through the
second half of first grade, and so on.
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Table 1

Interactive Reediaq Assessment System - English'

Descriptive Statistics for the Vocabelary Decoding

Scale for tedividial Cobarts

Bilingual

Cohort Statistic Year 1 Year 2 Year 3 Year 4 Y-Intl 'Sop.

2-years N 2.01 5.44 -4.31 3.43

2.44 L Z 2.92 2.27

1 152 152 152 152

I-years It 1.92 5.42 7.78 0.06 2.91

S 2.20 4.02 4.29 2.42 1.61

31 37 17 38 31

4 -years N 2.94 4.77 1.07 10'10 1.02 2.41

8 2.47 3.30 4.47 4.12 2.75 1.03

N 56 56 56 36 56 56

Neeeliagual

NUM'
2-years M 4.63 6.94 3.02 2.31

S 2.80 2.70 3.911 2.33

N 36 36 36 36

Note, Tabled values are based ne critical indices Imre one IRAQ alit

equals .5 grade-levels.

13d
3

BEST COPY AVAILABLE



The table is organized along the left margin according to cohorts
-- bilingual students who were tested during first and second grade,
those tested for grades I to 3, and those tested during grades 1 to 4,
followed by the monolingual English cohort which was tested only during
the first two grades. (The identification of the various cohorts as
two, three, or four years is somewhat misleading. Most of the students
actually entered the study as kindergartners, and so the number of
years is actually three, four or five. The purposes of the present
discussion, which focuses on reading achievement measures, seemed
better served by identifying the cohorts according to the number of
years during whith reading achievement was actually measured).

Three statistics (mean, standard deviation, and number of observa-
tions) are shown for each of four instructional years. Statistics are
available for all cohorts for the first two instructional years; there
are no data for the third and/or fourth instructional years for the
cohorts who were only followed for two or three years. In addition,
estimates of the Y-intercept (at first grade) and the slope are shown
in the two righthand columns. These two sets of statistics will be
discussed following presentation of the year-to-year measures.

Year-to-year averages. To get a sense of the meaning of the year-
to-year data, let us consider some of the data for Instructional Year
1. The students in the final cohort were tested only during first and
second grade. This cohort, the largest in number, contains 152
students. Their performance on the VOC measure at the end of first
grade was 2.01; the children could on the average decode words in lists
of readability corresponding to end-of-first grade. There was
considerable variability around that average level, ranging in IRAS
levels from 0.0 (failure to meet criterion on the easiest list) to 6.0
(success on materials commonly found at the end of third grade).

The data for the 3-year cohort, a smaller sample with 38 students,
look quite similar to that of the 2-year cohort -- the children read on
the average words of a difficulty level appropriate to the materials in
the basal reader to which they are likely to have been assigned. The
4-year students, who comprise a sample of 56, reached an average 'AS
level of almost 3.0, corresponding to mid-second-grade difficulty. The
monolingual-English sample, 36 students who were part of a two-year
cohort, could decode real words considerably higher on the readability
scale than the bilingual groups described earlier. The average IRAS
level of 4.6 is equivalent to words found at the beginning of third
grade in the typical basal reader.

The remaining year-by-year data in the table can be briefly char-
acterized as follows. First, all of the groups made steady progress on
aecoding real words over the years. The averages varied somewhat, but
in general the increases were about two IRAS units -- roughly equiva-
lent on a readability scale to one year of growth for each year of
instruction. Second, the variability in individual performance
increased over the years. This increase is partly artifactual; there
is a "floor" of zero, below which performance cannot be assessed. The
test also has an upper limit of 14.99 (roughly equivalent to seventh
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grade performance). The extent of variability is nonetheless notable
to the eye -- after first grade, relatively few of the bilingual
students were at either the floor or the ceiling, but they were widely
dispersed between the two limits (some monolingual English and Spanish
students did rea:h the upper level of this test when tested at the end
of second grade, but the number who topped out was not excessive).

Gra h of the ear-to- ear data. In Figure 2, the data from Table1 have enpoeaongw epredicted growth track. As can be
seen, for the bilingual cohorts, the averages fall close to the growth
track on exit from first grade, show an increase to a grade level above
the growth track at the end of second grade, and then steady growth
which parallels the growth track in the remaining years. Moreover, for
these cohorts, there is little noticeable difference from one cohort to
another. Some of the variations, though slight, have implications that
are not immediately obvious but are of significance nonetheless. The
monolingual English students also show growth which parallels the
growth track, although they are substantially above it.

For instance, the 2-year cohort made a gain of almost 3.5 IRAS
levels from the first to the second grade. No other group made an
average yearly gain of this magnitude. The 3-year cohort made an
equally substantial gain from first to second grade, but progress was
;lower from second to third grade. Since testing of the 2-year cohort
had to be interrupted at the end of second grade, we have a less tPust-
worthy measure for this cohort over longer time spans. The data in
Figure 2 warrant the use of the _growth track model for anarysis, but
care must be taken in inter retfn differences from one rou. to

s2rfLoplanEreanoterweneesncearease.on
eren nu ers Cl serve one.

The data in the figure do lend themselves to a fairly simple
interpretation. The bilingual students enter school with little knowl-
edge of English print. It appears that they are not taught much about
print in kindergarten. Beginning in first grade, the basal reading
series is used for instruction: progress through the series is dictated
by the readability incex. By the end of first grade, these students
have been exposed to words co responding to the second level of IRAS;
they can read words of this difficulty, at least on the average. Pro-
gress continues in linear fashion over the time course o the assess-
ments. We suspect that students have little experience with English
print outsidi of the school setting, and so they are learning what they
are taught within that setting. The data for the monolingual English
students are more conjectural, but it appears that they are more famil-
iar with printed English on arrival to school and/or receive more
exposure during kindergdrten. In any event, the data in the figure
suggest that these students have an advantage when they enter first
grade, but do not appear to learn at a faster rate, at least not as
performance is measured by the VBC index.

These brief interpretive remarks are intended only to give the
reader some sense of the "meaning" of the rather abstract representa-
tions in the table and the figure. In later sections we will give
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closer attention to the issues raised by these data -- what does entry-
level performance look like; what is the character of the kindergarten
and primary instructional programs; and so on? For now major points to
be made are that (a) performance on the VDC measure does appear to
follow the growth track postulated in the design of IRAS, and (b) most
of the cohorts show little substantial difference from one another.
These findings seem to us to warrant the use of the growth track as an
analytic tool for estimating (a) the individual student's level of per-
formance 'at some predetermined entry point, and (b) the individual
student's rate of growth in response to instruction.

Estimating the parameters sf the growth track. Figure 3 illus-
trates the techniques of parameter estimation by means of the growth
track model. Three students have been selected for purposes of illus-
tration to show the range of variation in performance that is possible
within the limits of the model. some cases do not fit the model; these
will be discussed later in this section.

The top graph, for student A, shows the IRAS levels along the left
axis, and grade in school on the bottom marg4n. The growth track is
the 'X' line moving from the lower left to the upper right corner of
the graph. The track begins at a level of 0.0 for entry to first
grade, then moves in a straight line direction, two IRAS levels for
each year of schooling, to a value of 8.0 on exit from fourth grade.

Student A did not pass the first level of the VDC measure at the
end of first grade. (IRAS was administered in March of the school
year, and so the measures are plotted not at the end of the year, but
at a value seven-tenths through the year.) The observed szore of .17
means that the student managed to read aloud one of the six words. By
the end of second grade, the student had made considerable progress;
with a score of 3.72 on the VDC test, the student was at the expected
level. Progress continued to be excel4ent during the next two years
(this student is obviously from the first cohort, which was tested in
grades one through four), and the student was more than a grade level
above expectation at exit from fourth grade.

The progress of this student, while not falling on the expected
growth track, clearly fits the linear growth model. The rate of growth
is a steady 3.5 levels per year, almost twice the rate expected from
the design of the basal series. One can apply a ruler to the data
points and determine the slope and intercept of the best-fitting linear
function without resorting to more precise statistical methods. The
latter (a straightforward application of the linear regression tech-
nique) was used to estimate the slope and intercept for the linear
growth model for each student in the study.

While the rate of growth index can be estimated without ambiguity
from a set of observations like those for student A, the estimate of
the intercept requires some thought. The question has nothing to do
with statistical procedures, but with the matter of deciding on the
point from which progress should he measured. What is the appropriate
starting point from which to measure growth? From a mathematical

17

143



!
I

IRAS English
AK Decoong: iItudent A

7 ,
4 .
5 .
4 .
3 -
a .
1-
o

-2
-1-

-3 .4 .
-5 4

-4
0

0 401011 WOWS

15
1
13

12
II
10

a

siI
0
7

1
6
5

3

2

1

0

- 2
-2

r
2

Droop Levei
Iteet-Fit

4

x &oath Troca

IRAS English
vide Decoding: Student* 4 C

0 440-0 F11-11

7

O 2

Grade Level
ect-C Fit-C x 01'

Figure 3. IRAS-E Vocabulary Decoding actual values and best-fit
regression line for students A, B, and C.

18

144



perspective, one might chose the "zero-point" on the year-in-school
scale; zero on this scale corresponds to entry into kindergarten. Abetter answer, it seems to us, is to set the entry point at the tim
when reading instruction begins. A naive point of view, but justifi-
able in our opinion, is that for many of the children in the study
systematic experiences with printed English wo re unlikely to have taken
place prior to the beginning of first grade, and so this time should be
chosen as the starting point for growth. A variation on this reason-ing, one that will be explored in greater depth later in this volume,
holds that one should determine the actual starting point of instruc-
tion -- before kindergarten entry, during during first
grade, or perhaps at a later grade -- and measure growth from thattime. For the present, we will use first-grade entry for determining
the estimate of the student's entry level.

For student A, the intercept estimate (at first grade) is neg4-
tive, -2.3, implying perhaps that the student was lacking in some of
the prerequisite skills for beginning to read. We will suggest another
interpretation below. For now, the estimate can be taken as a mathe-
matical abstraction reflecting the fact that at the end of first grade,
student A was performing substantially below the level expected from an
examination of the first grade basal materials. Growth from that point
on was strong and steady. Because the growth is linear, we can summa-
rize student A's performance by two summary estimates, the intercept
and the slope, which we can interpret in turn as the student's achieve-
ment level at the beginning of first grade and the average rate of
groWth from that point onward.

The bottom graph in Figure 3 shows the data for two other stu-
dents, whose patterns of growth are markedly different from student A.
Both students are from the 4-year cohort. While both show clearcut
growth over the four years, the changes are much more erratic than in
the first example. The slope and intercept estimates capture signifi-
cant features of the growth patterns, but with less fidelity than was
the case for student A.

Student B does extraordinarily well on the VDC index when
initially tested at the end of first grade; performance is at a level
expected of students finishing third grade. Progress then is slow for
the next two years, followed by a burst during third grade. For prac-
tical purposes, this student had reached the top of the test by the end
of third grade.

The best-fitting linear fit for this student is shown as the '+'
line in the figure. The average g-owth rate, 2.21 IRAS units per year,
parallels the rate of the expecte!, growth track. The intercept on
entry to first grade, 4.42, suggests tnat the student may have had some
initial exposure to printed English i,i kindergarten or before. This
hypothesis could be checked by examining measures of kindergarten per-
formance for the child. It is also possible that the student was in an
especially effective first-grade classroom; the observational data
would be of value in testing this hypothesis.
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The third youngster used to illustrate the methodology performs
almost identically with student A when tested at the end of first and
second grade, after which there is little or no further growth. The Cprotocol, like that of student A, contains a significant amount of non-linearity. The slope of the best-fitting line nonetheless provides.agood estimate of the average rate of growth over the four test points
(about 1.4 IRAS units per year, which is .6 units below expected). Theintercept, swung around as though at the end of a rope (more properly,at the end of a seesaw), is more significantly affected. Rather thanhaving a negative value as for student A, the intercept is moved upwardto a level fairly close to zero at first-grade entry.

Both the B and C protocols illustrate an important point: althoughthe average levels of performance for groups of students may trace outstraight lines, this finding does not mean that the paths for individ-
ue' students are necessarily straight. Volume 5 will report moredetail on this matter. For now, a couple of summary remarks are offer-ed. First, data for the typical student are reasonably close to thelinear model, and so the estimates from the model do a reasonably goodjob of summarizing progress. Second, the deviations from linearity maybe partly due to "noise" in the data, and partly due to floor and
ceiling .artifacts -- we have taken considerable care to examine these
possibilities. But we also suspect that some of the deviations reflectthe effects of year-to-year instructional variations -- these sources
of nonlinearity will be the focus of discussion later in the volume.

Average slope and intercept functions. For most of the analyses
reported in the later volumes of this report, we will rely on the
slope-intercept estimates to summarize pattern: of student achieve-ment. One way to track growth over time is to test each student in acohort at each of several points in time, and then display the averagesfor each time point. This approach has a number of shortcomings.

Some of these limitations
can reflect limitations in the data. If

every student is tested an equal number of times, and if there are no
missing data, then at least the averages are all based on the same set
of individuals. It is not uncommon, when one is working in applied
settings, to find these desired features of a data structure honored inthe breech. Such was the case with our study. As noted already, fund-
ing limitations meant that some students were tested over a longer time
course than others. Moreover, despite strong efforts to ensure that
every student in the sample was tested on a predetermined schedule,
some observations were lost. While the percentage of missing data is
rcmarkably small in this study, nonetheless there are some blank spotsin the longitudinal record for a few students.

Other limitations arise from the inability of simple averages to
capture patterns of individual performance. Consider the averages dis-
played in Figure 2. This plot shows a remarkable congruence with a
predicted straightline function. Yet this display tells us nothing
about the way in which individual students perform over time. As Estes(1956; observed some years ago (as have others before and since),
aggregating data into means and variances entails a loss of information
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about the character of the original data structure, and can easily lead
to misinterpretation of the character of that structure. As the B and
C protocols indicate, the straightline averages in Figure 2 represent
in part student growth patterns that are noticeably nonlinear -- as it
turns out, although these three protocols were selected almost at
random, if you compute the averages at each year, the result is very
nearly a straight line, even though one function is straight, one bent
upward, and the third bent downward!

Summarizing each student's growth over years by the slope and
intercept (and by also calculating a measure of nonlinearity), we have
been able to handle the problems mentioned above. Missing data points
reduce the sensitivity of the estimates, but do not otherwise bias
them. By calculating the mean and variance of the slope-intercept
estimates, one can determine rather precisely the character of individ-
ual difference in growth patterns, and can separate effects that are
related to entry level from those that are related to growth.

One can also use the slope-intercept estimates to compare differ-
ent groups, even in the presence of unequal numbers of time points or
missing observations. In Figure 4 we show the same data presented
earlier as Figure 2, but using the slope-intercept estimates as the
basis for representing the data. The effect of using the estimates is
to smooth the minor fluctuations that occur from year to year, and to
allow extension of the 2- and 3-year cohorts over the full range from
entry to first grade through exit from fourth grade. Please remember
that in making this extension, predictions at the later grades are
subject to more unreliability for those cohorts with fewer time points.

The slope-intercept picture is quite close to the original year-
to-year averages for most cohorts, not surprisingly given the linear
trends in the averages. The slope-intercept projections for the 3- and
4-year cohorts parallel the expected growth track. The 2-year perfor-
mance is noticeably higher at the later grades; the slight departure in
the direction of a higher slope from first to second grade is amplified
at the later grades, and should be taken with a grain of salt. None-
theless, the degree of correspondence is quite good, and warrants the
application of the growth-track methodology for examining the various
longitudinal measures.

Growth Tracks for the IRAS Measures

Having illustrated the basic techniques with the English IRAS
index of Vocabulary Decoding, we will now examine the other IRAS mea-
soes, first English and then Spanish. For each index, we will present
the year-to-year averages for each cohort, followed by the results from
i.he slope-intercept method.

En lish IRAS. The Interactive Reading Assessment System contains
a num er of su ests, whIER17-Combination cover the major domains of
reading -- decoding, vocabulary, and comprehension -- from both the
perspective of oral reading and formal command of spoken language. The
nine subtest indices will be organized into three clusters reflecting
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substantive relations rather than the order in which the subtests were
administered, the latter being based on convenience and consideration
for the student and the tester. We will rely on graphs. of the data for
the basic presentation; complete statistics are tabled in Appendix A.

The first cluster includes the subtests of Vocabular Decodina
(VDC, discussed previously), Letter-Sound Correspondences and
Letter-Sound Spelling (LSP). These three subtests place primary
demands on the students ability to pronounce or to spell isolated
words, either real or synthetic.

The second cluster, also corprising three subtests, includes
Vocabulary Definition (VDF), Narrative Listening Comprehension (NLC),
and Expository Cistening_Comprehension (ELC). lb each of these sub-
tests, the interaction with the student is entirely through oral commu-
nication; no decoding is required. The student is asked in turn to
define a word, or after listening to a either a narrative or expository
passage, to retell as much as can be remembered: The emphasis in all
of these subtests is the level of skill in formal language tasks.

The final cluster of three includes Sentence Reading (SRD),
Narrative Reading Comprehension (NRC), and Expository Reading Compre-
hension (ERC). These tasks come closest to the commonplace meaning of
770TFg." In Sentence Reading, the student was given a graded series
of sentence sets, each taking less than half a minute to read. The
child read through t", series until a time limit was exceeded; thetime
limit was set for eat series so that increasing fluency was required
for successively more demanding sentences. In Narrative and Expository
Reading Comprehension, the youngster read one or more passages, either .

aloud or silently, depending on the level of acquisition, and then
recalled as much as possible. The emphasis in the task was on compre-
hension, not decoding. However, in order for the child to have any
chance at comprehension, some degree of fluency in decoding was essen-
tial.

The upper panel in Figure 5 should be quite familiar if you have
read the preceding section of this volume, since it simply recapitu-
lates the data from the VDC subtest. The basic conclusion from these
aggregate data is that they provide strong support for the growth track
model.

Immediately below in the middle panel are the data from the LSC
subtest. Because of the varied arrangements in the decoding scope-and-
sequence charts of most basal series, it is impossible to project a
growth track. The LSC subtest comprised six levels. The First lists,
A and B, assessed the most basic consonant-vowel correspondences,
including the long-short vowel contrast. Levels C and 0 tested more
complex Anglo-Saxon patterns, including consonant and vowel digraphs.
Finally, the Romance and Greek spelling patterns that students must
deal with from about third grade onward were presented in levels E and
F. Accordingly, we would project a more or less linear progression
over the grades on the LSC index, with a limit close to the upper
boundary of the index by the end of fourth grade (implying a growth
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rate of about 1.5 IRAS units per year), but with considerable
variability at each level.

The observed data in the lefthand middle panel are actually rather
intriguing. The progress during the primary grades is steady and about
on the mark that we wuuld predict from our examination of basal
series. Students learn the basic correspondences from the Anglo-Saxon
layor of the language (Venezky, 1970; Calfee, 1982), which are
subjected to intensive worksheet practice in most basal series. Most
reading programs tend to deemphasize decoding from fourth grade
onwards, which means that the Latinate and Greek spellings receive
relatively little attention.

A second feature of the LSC data is the tendency for a systematic
curvilinearity 4n performance over the entire spun of grades. The
greatest iocrease is from the end of first graikk to the end of second
grade, and subsequent iocrelents are smaller, Accordingly, the
linear estimates of progress shown in the righthand pa "el favor the
cohorts that were tested the fewest times -- the estik .es for the
2-year cohort show the highest growth rate, and the 4-year estimates
are lowest. These estimates are probably biased because of the
systematic nonlinearity in progress in decoding. The monolingual
English growth estimate is probably untrustworthy for the same reason,
although it is clear that this cohort has a better grasp of the
abstractions of decoding at the end of first grade than do the students
in the bilingual cohorts.

The Spelling subtest was patterned after the LSC materials, but
the scoring of the task was different. Students were asked to spell alist of synthetic words. The index, chosen for reasons of convenience,
was the percentage of correct spellings. Again, the shape of the
growth track function cannot be defined a priori; we would expect
steady progress, perhaps increasing in the early grades, and then
slowing down as the students began to reach a level of mastery.

In fact, most of the students did rather poorly on the Spelling
subtest. As shown in the bottom panel of the figure, there is steady
progress, but the rate is slow. By the end of fourth grade, the
average student could correctly spell less than half the items on the
list of synthetic words, and the rate of progress is slowing down. The
monolingual English cohort was at an advantage when tested at the end
of first grade, but the estimated rate of progress suggests that C.ey
would be roughly equal to the bilingual cohorts on entry to fifth
grade.

Decoding is one of the most serious hurdles to challenge the
beginning reader. While mastery of decoding skills is important, the
student must also learn the "technology of language" in order to become
fully literate. In Figure 6 are shown the IRAS data on three indices
of formal language competence, where decoding skills are eliminated as
a barrier to performance.
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The upper panel of the figure shows achievement levels on the
subtest of Vocabulary Definitions. The student was asked to define a
word -- what does it mean; can you think of another word that means
about the same thing; does the word mean X, Y, or Z (a multiple-choice
probe)? If the student managed to demonstrate an uneerstanding of half
of the words in a list by any of these criteeia, then the student was
given credit for performance at that level of C,AS.

The students in the bilingual cohorts performed remarkably well on
the VDF subtest; to be sure, the monolingual English cohort achieved an
even higher level rf performance, but to focus an this difference is to
miss an important point. If we take as given the validity of the word-
frequency counts on which readability indices are based, then the
typical student in the bilingual cohorts understand the meanings of
words at about the third-grade level when they leave first grade. To
put it in a different perspective, these students enter first grade
possessing an oral vocabulary corresponding to basal materials designed
for students beginning third grade. In other words, the average
bilingual student in our san le had a command of English that was not
to be challenged for two years.

There is some evidence of learning. The year-to-year increase is
noticeably less than the predicted rate, roughly half what one might
expect from word frequency counts. The data from the 2-year monolin-
gual English cohort is also interesting -- they begin at a clear advan-
tage over the bilingual cohorts, but if the linear growth track is
valid, then by the late elementary grades one should find a convergence
in the performance of these two groups of students if vocabulary per-
formance is tested in the manner used in IRAS.

Finally, performance on the VDF subtest does seem to fit the
linear growth track modll. To be sure, the slope and intercept of the
average performance plot do not follow the standard readability predic-
tions, but we think this discrepancy can be explained. The point is
that change in average student performance is linear over the range of
the study for each of the cohorts. The plot of slope-intercept data in
the righthand panel closely mirrors the aggregate measures to the
left, further supporting the growth-track model.

If the findIngs for the VDF subtest have general validity, one
might be concerned about the educational implications. Such an inter-
pretation needs to be portrayed against a framework that includes
information about entry-level indicators and the instructional pro-
gram. Nonetheless, at first glance it appears that students in all
cohorts possess a command of English vocabulary considerably in advance
of the demands posed by the basal series. To put the matter more
directly, it appears that most of the students are asked to spend time
during the primary grades studying words that are already part of their
working vocabulary.

The two lower panels in the figure suggest that the pattern of
performance in VDF is similar to that for the "listening comprehension
of narrative and expository passages. A fundamental difference does
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exist between the narrative and expository graphs, to be sure. More
ove-, definition and comprehension also follow different courses.

Ir both the comprehension tasks, the student was asked to recall
the passage; the basic comprehension question was posed to the student
-- "Tell me what you just read." Probe questions were also asked of
the student in order to determine whether the students had knowledge
that was not readily rememberable.

Let us consider first the Narrative performance. The growth track
model is applicable here, in principle. When tested at the end of
first grade, the bilingual cohorts are on the average above the
readability level predicted by the growth track model. Year-to-year
growth is approximately linear, but with some indication of a slowing
of the rate of progress. Compared with the VDC profile, the picture is
one in which bilingual students in the study can handle the narrative
texts presented in the first three grades, but their competence in
handling connected texts appears to decline over the years of
schooling, when compared with the expected level based on the
readability stardard.

Moreover, the comprehension of narrative texts is substantially
below the level of competence reflected in the VDF index. For
instance, when tested on narratives, ending second-grade students from
the bilingual cohorts can comprehend connected text at the level
considered appropriate to their grade level. However, according to the
VOF scale, where both assessments require only oral command of formal
language, these cohorts can handle third-grade words. Vocabulary is
presumed to drive comprehension, if we are to believe the readability
experts, but from the IRAS protocols, it appears that comprehension
lags behind vocabulary in the performance of bilingual cohorts.

Finally, with regard to narrative performance, it should be noted
that ne monolingual English cohort once again shows a tendency to
converge (based on the slope-intercept estimate) with the bilingual
students. It is as though the monolingual English students in our
study begin with an advantage on entry to school, but become more
similar to the bilingual cohc.t when tested on oral comprehension of
narratives as they entered the upper elementary grades.

The Expository Listenin$ Comprehension (ELC) data at the bottom of
the figure pose a different Kind of challenge, one that dramatizes the
importance of the slope-intercept methodology. Expository passages
were introduced into the IRAS design relatively late in the study, and
so the averages in the bottom panel are based on quite different groups
of students. There is no way to tell which of the cohorts are repre-
sented at any of the aggregates plotted in the lefthand panel without
resorting to a rather complex graph. In the righthand panel, by con-
trast, each student is represented with equal weight, and so one can
compare the righthand panels for comprehension of narrative and exposi-
tory prose presented orally. To be sure, the caveat still must be
respected -- there are fewer data points for expository than for narra-
tive comprehension, and so the growth rates for the latter are more
trustworthy in this study.



Taking these precautions into account, it appears to us that the
listening comprehension of expository passages in this study is roughly
comparable to that for narrative passages. To be sure, we spent
considerable energy in assuring that the two genre were equivalent in
readability demands, and that both were structurally straightforward.

Finally, let us consider the three tasks that are most directly
associated with "reading" -- sentence, narrative, and expository
reading and comprehension. The data for these tasks are displayed in
Figure 7.

The Sentence Peading subtest is shown in the upper panel. The
performance measure is reading speed in syllables per second; a rate of
one syllable/second or less corresponds tu a slow and rather halting
rate, whereas two syllables/second or faster is reasonably easy on the
listener. The growth track model does not apply to this measure,
neithe' as regards the shape (one would expect the function to
eventually flatten out) or the actual growth rate. A rough projection
might call for the rate to increase from a presumed level of zero at
first-grade entry to a value of about 1.0 syllable at exit from first
grade (the student should manage at least a halting attempt), and to
have reached at least 2.0 syllables /second by third-grade entry (the
student who lacks fluency in oral reading at that time will have
problems with other aspects of reading, and is likely to be seen as a
problem by the teacher).

The SRO data In the figure are subject to another caution. As in
the case of the expository passages, the sentence reading task was
added to the IRAS battery as part of the revision of IRAS following the
assessment of the initial cohorts. Accordingly, the longitudinal
record for this measure is not complete, and varies with the cohort.
The correspondence between the year-to-year averages and the growth
track projections is as a consequence not immediate, and the two graphs
cannot be compar7ea directly.

Turning now to the year-to-year averages in the figure, the
general picture for the bilingual students is one of a lack of fluency
on exit from first grade. The average rate of half a syllable per
second (i.e., two seconds for each syllable to be pro,'ounced) means
that the typical student was experiencing considerable difficulty in
oral reading of connected text. The average for the monolingual
English sample is much closer to the expected performance levels exit-
ing from first and second grade. The bilingual students do not reach
comparable levels of fluency until the end of third and fourth grade.

The picture from the year-to-year averages is somewhat misleading,
however, as can be seen from the slope-intercept estimates in the
righthand panel. The cohorts that were tested twice only during the
first and second grades are actually somewhat comparable to the mono-
lingual English cohort in the development of oral reading skill. The
contrast between these two plots illustrates the value of the slope-
intercept method for drawing comparisons when there are differences
between cohorts in the availability of observations.
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The middle panel in Figure 7 shows the growth data for narrative
reading comprehension. This subtest was designed according to the
growth track concept, which appears on the plot as a theoretical pro-
jection. The performance of the monolingual English sample corresponds
closely to the predicted values, suggesting that the design of the IRAS
passages is operating as planned. The data from the bilingual samples
traces out a linear path, as predicted, and the intercept estimate on
entry to first grade corresponds closely to the expected value of 0.0.
The ,,owth rate, however, is less than VII* expectation of two IRAS
levels per year. There are also differences between cohorts; the
2-year cohort actually comes close to the expected growth rate, whereas
the 3- and 4-year cohorts lag behind the most. To repeat a caution
made previously, the long-term projections for the 2-year cohorts are
less trustworthy than those for the 3- and 4-year cohorts.

The! bottom panel of the figure shows the data for, expository
reading comprehension. Performance on three passages conforms to the
predictions of the linear growth model (recall that the expository
subtests were added to IRAS after the initial testing of the first
cohorts had been completed, so that the left and right panels cannot be
directly compared). These passages are more complex structurally than
the narrative passages, and they do appear to be somewhat more
difficult for both monolingual and bilingual students to recall.

SpAnish IRAS. In this section the data from the Spanish version of
IRAS TsTTT-R-57Fiented. The discussion is organized in a fashion
exactly parallel to that used for the English version. After the
Spanish-language findings have been considered, the two sets of data
will be compared in the next section.

Figure 8 displays performance on the three decoding tasks. The
bilingual cohorts are able to decode real words (the VDC measures in
the top panel) more or less as predicted by the growth track model.
The various cohorts do differ somewhat, but the d. ;ree of similarity is
reasonably close. The materials used for instruction in Spanish read-
ing are not guided quite so strictly by readability considerations, and
so the fit to the growth track model is rather remarkable, both as
indicated by the year-to-year averages and the slope-intercept
projections.

The data for the monolingual Spanish cohort reveal performance is
substantially higher than for the bilingual students. On exit from
first grade the students are able to decode real words roughly corre-
sponding to fifth grade materials. Students tested at the end of third
grade are reachiog the upper limits of the word lists, leading to non-
linearities and consequent insensitivity to 74t.ther growth. Nonethe-
less, it is clear that the monolingual students are acquiring skill:.
the decoding of real words at a much faster rate than predicted from
the reading materials used for Spanish instruction of bilingual
students in the United States.

The LSC subtest for assessment of decoding skills using synthetic
words had an upper limit of 4.99. Thi subtest could not be designed
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to conform to a growth track. As can be seen in the middle panel of
Figure 8, however, the bilingual cohorts made steady progress over the
years, reaching 3 level of about 3.0 at exit from fourth grade. The
changes in performance are generally linear, and the differences
between cohorti are negligible.

The monolingual Spanish cohort has reached a level of 3.0 by the
time they leave first grade, and for practical purposes have reached
the upper limit of this test by the end of second grade. Again, this
finding means that the linear growth model is less appropriate for this
cohort; both the slope and the intercept need to be interpreted with
caution.

A different pattern shows up in the LSP subtest. As may be
recalled, students were asked to spell a graded list of synthetic
words, and the performance index was the proportion of words correctly
spelled. A growth track cannot be projected for this measure. The
data in the bottom panel of the figure show that none of the cohorts
came close to perfect performance on the spelling task. Both the
4-year and the monolingual Spanish cohorts showed same nonlinear
tendencies over time, but these trends were not artifactual.

Spelling of synthetic Spanish words was a difficult task for the
bilingual cohorts. All groups progressed at about the same rate,
attaining a level of about 40 percent correct at the end of fourth
grade. The monolingual Spanish sample reached this level at exit from
first grade, and then made smaller gains during the next two years,
with an apparent asymptote at about 70 percent. Given their high
levels of performance on the decoding subtests, it is somewhat sur-
prising that the monolingual Spanish students encountered so much
difficulty with spelling.

Figure 9 displays the data for the oral language subtests. In the
top panel are the findings for the Vocabulary Definition task. The
bilingual cohorts all made steady linear progress, as did the monolin-
gual Spanish sample. OF estimates for the bilingual students suggest
that on entry to first grade they ve a working vocabulary that is one
or two grade levels more advanced than the text materials which they
are encountering in the basal materials. All of the cohorts make
slightly slower than expected progress during the primary years. The
monolingual Spanish sample enters first grade with a third-grade 3b-
ulary, and progresses at a rate of about two IRAS levels per year
the rate predicted by the growth track model.

The data for the listening comprehension subtests, NLC and ELC,
appear in the middle and bottom panels of the figure. Recall that the
year-to-year averages for ELC are based on changing groups of :.objects,
and so cannot be directly compared with the slope-intercept projec-
tions.

All of the cohorts are estimated to enter first grade with
listening comprehension skills substantially above the zero level of
IRAS. The monolingual Spanish cohort performs at the third grade level
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on narrative; the bilingual cohorts are at about the second grade
level. Expository comprehension is about one grade level lower than
narrative. Growth appears to follow a linear course over the years,
and progress is about half the rate projected by the growth track model
for all cohorts. The result is that the students enter first grade
able to handle passages more difficult than they will. encounter ir
print, but by the end of third grade their listening comprehension has
fallen below the projected readability levels. The comprehension
growth rates for the 2-year cohort are noticeably lower than for the
other groups on both subtests. Estimated entry level is higher for
narrative than for expository, but the growth rates for expository are
faster than for narrative; the result is that comprehension at the end
of fourth grade is estimated to be roughly equal for both text genre.

Finally, Figure 10 presents the findings for the three reading
subtests: sentence reading, and narrative and expository comprehen-
sion. Recall that the year -to -year findings for the SRO and ERC
measures are based on different groups of students from one year to the
next.

The monolingual Spanish cohort has achieved a reasonable level of
fluency by the end of first grade, and progresses quite well over the
remaining years. The bilingual cohorts are still at a relatively halt-
ing level on exit from second grade, and are estimated to reach a rate
of two syllables per second only at the end of fourth grade. Average
growth for all cohorts appears to proceed linearly, and so the linear
growth model has been used to summarize performance even though the
growth track model is not directly applicable.

Reading comprehension of narrative and expository passages is dis-
played in the middle and bottom panels of the figure. Progress is
linear for all cohorts. The intercepts are generally negative -- it
appears that the students are at a disadvantage in comprehending
written materials on entry to firm'. grade. In light of the results
from the listening comprehension subtests, this finding cannot be due
to a limitation in handling text. Growth for the monolingual Spanish
sample approximates the rate projected from the growth track, but is
substantially slower for the bilingual cohorts. In fact, reading com-
prehension for these latter students improves at less than one IRAS
level per year, whereas two levels per year are expected. Expository
passages appear to be somewhat more difficult than narrative texts for
the youngsters in our sample.

Comparison. ooformanceonEliandSbanishIRAS. It is not
our purpose n volume Nonethe-
less, some omeral observations are called for. We will consider in
turn the areas of decoding, formal oral language skill, and reading
skill. We will look at certain relations within and between the three
areas as well as between the two languages.

Decoding is an important skill to master in the primary grades.
The bilingual cohorts 4-4;ear on the average to be performing at a level
appropriate to the demands of the texts that they are likely to
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encounter across the range of grades investigated in the study. The
monoling al samples outperform the bilingual students, markedly so in
the Mexican classrooms. We cannot estimate the level of performance
for the LSC subtest, but it does appear that the bilingual students are
able to transfer decoding skills to novel words that they have not
encountered in their lessons. Again, they do not reach the levels of
the monolingual students.

Decoding skill was assessed in the VDC and LSC subtests by asking
the student to actually pronounce words (many of the sondard instru-
ments resort to a multiple-choice procedure), and so it is nct proper
to characte-ize these as "passive" in their demands on the student.
Nonetheless, the spelling test entails a different kind of productivity
by the student. The LSP scores for all cohorts and in both languages
show that students we'', substantially below the upper limits of the
test. Moreover, in every instance it appeari that performance was
reaching an asymptote beyond which no growth was observable. Even the
monolingual Spanish samole, which was exceptional in the mastery of
pronunciation skill, misspelled more than a rafter of the words on the
average.

The bottom line, however, is that the bilingual students appear to
be attaining a level of competence in decoding that should allow most
of the students to handle the text demands of the typical basal
series. To be sure, this conclusion entails an implicit assumption
that needs to be examined -- if the student can decode a word but only
with considerable attention and effort, the mental resources may not be
sufficient to handle the other demands of comprehension and interpreta-
tion.

The ability of the bilingual students to handle oral language in
formal situations presents a different pattern. While below the level
of the monolinguals on entry to first grade, virtually all cohorts
performed substantially above the level of the demands of the vocabu-
lary and text requirements of the basal series -- in both English and
Spanish! Unfortunately, this early advantage was slowly eroded over
the years; the rate of growth in oral language competence was so slow
for these students that by the end of fourth grade their performance
was either at or below the readability of the basal materials -- the
problem is much more serious for Spanish than for English.

It )1 also important to note that the same basic pattern holds for
the monolingual cohorts. That is, they enter first grade capable of
comprehending passages which they hear that are typically found in
second and third grade books. The students in the English cohort gain
only three IRAS levels for every four that are predicted from the
growth track; the Spanish cohort progresses at about the same rate in
expository listening comprehension, but drops to a rate of one IRAS
level per three expected in narrative comprehension.

Several researchers have reported that comprehension is not given
much systematic attention in existing reading programs. The present
findings are consistent with these reports, and with the NAEP finding:
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of poor performance on multiple-choice tests of higher-order comprehen-
sion skills at the late primary grades and in secondary school. It
appears that the problem is especially serious for the bilingual stu-
dents in our sample, but is also marked for the monolingual students.
The difficulty cannot be directly attributed to a lack of fluent
decoding. The failure of the students to progress in listening compre-
hension at a rate :'efficient to meet text demands suggests that
instruction in skilled decoding must be augmented by attention to
methods for analyzing text structures.

All of the preceding strands come together in the subtests of
reading skill. Oral reading performance provides an observable index
of the student's ability to apply word-level decoding to coAnected
text. The bilingual cohorts appear to be seriously la:Acing in this
ability during the early primary grades. To be sure, the data
presented in this; section are averages iv mignt be that some of the
bilingual students are in Spanish reading programs, and attain levels
of competence equal to that of the Spanish cohorts, while -;hers in
English programs match the English cohorts. Analyses in later volumes
will show that this interpretation does not fit the data.

Reading comprehension subtests, where comparison with a growth
track is possible, snow that the bilingual students depart steadily
from the expected level of performance over the primary grades in
school. The gap at the end of fourth grade is about one grade
equivalent in English; the iverage level in Spanish is at second grade
or below. The monolingual cohorts perform at levels close to the
projections of the growth track in virtually all instances -- to be
sure, one might wonder about their ability to sustain cnntioued growth
in reading comprehension given the previous comments about listening
comprehension. Nonetheless, and for reasons that will be explored in
detail in subsequent volumes, the bilingual r`udents in our sample do
not appear to have been achieving a satisfactory rate of progress in
reading comprehensiPn of either narrative or expository passages.

The /-Intercept: Estimating the Onset of Instruction

In estimating the intercept of a linear function, it is usual to
define an appropriate value on the X or horizontal axis as the zero or
entry point. The Y-axis is passed through this point, and the best
fitting line is extended to pass though the Y-axis. We will refer to
the point at which the linear function strikes the Y-axis as the
Y-intercIpl. Ns noted earlier, the Y-intercept estimates from the
7.7:07Rfrii-Etions pose score difficulty in interpretation. Ideally, we
would have determined for each student the point in time, either before
or after antry to school, at which instruction (formal or informal) was
begun on a particular component in reading, and define that point in
time as the locus, for estim,uting the intercept. Performance would pre-
sumably be zero at this locus, and on the assumption of uniform growth
(presumably reflecting uniform instructional activities) the student
would progress at a constant rate.



In fact, it is virtually impossible to determine the onset of
i istruction for individual students. One can imagine collecting data
on this matter; we were not able to do this. For some components it is
likely that certain students were provided instruction prior to school
entry, which might pose particular problems of documentation. Our
selection of entry to first grade was made on the grounds of practical-
ity -- it may be appropriate for some components and for some students,
but it Fs probably wide of the mark in many instances.

One consequence of this decision is that the estimates of the
Y-intercept is quite often negative. We discussed earlier in this
Volume some ways of thinking about a negative Y-intercept -- it might
represent a level of unpreparedness by the student, perhaps due to cha-
racteristics of the preschool experiences of the child, perhaps due to
the nature of the kindergarten program. We have the capability to
evaluate these hypotheses to some degree, and will do so in later
volumes.

We have also explored another approach fo. thinking about the
intercep.; of the linear function, however, an approach that appears
sufficiently promising to merit presentation of the findings. To
illustrate the concept, which we have labeled the A-intercept, let us
consider again the data from the three students presented earlier in
the volume for illustration of the growth-track model. These data are
displayed in Figure 11 for convenience.

The Y-intercept estimates for these three students vary widely.
Student C is placed almost exactly on the growth track -- a value rf
0.3 at the beginning of first grade, compared with the prediction of
0.0. The estimate for student C is large and positive at 4.4, while
the estimate for student A is large and negative at -2.3.

The X-intercept for each of these cases can be defined as the
point at which the best-fitting linear function crosses the X -axis.
The mathematics for estimating this point are straightforward-73ra the
definition of the X-axis is not ambiguous as was true for the
Y-intercept. The main question is one of .nterpretation; what is the
leaning of the X-intercept?

We will advance the following interpretation -- the X-intercept is
an estimate of the point at which instruction for a particular reading
component began in an effective fashion for an individual student.
Thus, for student C, it appears that training in decoding of real words
began very nearly at the beginning of first grade; the X-intercept is
estimated at .8. Student A, whose data might be interpreted as
reflecting a relative disadvantage on entry, now can be described quite
differently. Although there was a delay in the onset of instruction
(the X-intercept is at 1.67, about two-thirds of the way through first
grade), once effective training begins the student's response is fast
and steady. For student B, the data suggest that someone (the home, or
perhaps Sesame Street) began to influence the student's ability to
decode familiar words; the X-intercept estimate of -1.0 indicates that
these activitie3 began at least a year prior to kindergarten entry.
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The estimation of the X-intercept is subject to the same caveats
that hold for "1 other estimates based on the linear function. Some
of the subtes' indices do not lend themselves to a ready interpretation
in terms of a growth track. Floor and ceiling boundaries can introduce
artifactual nonlinearities that affect the various estimates. Finally,
nonlinearities can arise because of inconstancies in the instructional
program. Nonetheless, the use of the X-intercept as an estimate of the
onset of effective instruction seems at least as informative as strict
reliance on the Y.intercept estimate, and so this concept will be
relied on in subsequent volumes where it seems to make sense for
interpretation of student achievement.

Analysis of Deviations from the Growth Track

The growth track concept arises from an examination of the mater-
ials used for reading instruction in the United States. The findings
described in the previous sections reveal a variety of departures from
the projected growth track. The purpose of the present section is to
consider how to account for these departures in a more or less systema-
tic fashion. Some of the IRAS subtest Indices do not lend themselves
to the growth track concept. Other measures to be discussed later in
this volume will be subjected to analysis by the linear change model,
though not necessarily through the same argument used for IRAS. The
present discussion holds for all of these analyses with appropriate
modifications.

Aggregate Deviations

If one examines the year-to-year averages present above, it is
clear that the projected growth track gives an accurate account of the
aggregate values for some of the IRAS components, bt.t is wide of the
mark for others. In accounting flr observed performance, the first
task might be to provide a reason for these departures. In fact, the
closing remarks of the previous section comprise just such an effort.
By way of a brief reprise: (A) the readability or wo-d frequency
formulas that constitute the major design considerations constraining
the development of textual materiels in basal series, and which are the
primary basis for the growth tracks, are closely captured in the vocab-
ulary decoding tasks; (b) where the student's familiarity with oral
language is tapped by an IRAS subtest, it is obvious that the readabil-
ity constraints, which are applied across the board (decoding, word
meaning, and text comprehension), mean that the student is presented
with materials substantially below the student's functional capability;
and (c) in a few instances, departures in the year-to-year averages
arise because students have reached the upper limits of a particular
subtest. In any event, the analysis of departures from the projected
growth track for a given subtest should probably begin with an examina-
tion of the differences between the predicted level and the overall
average.
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Deviation of Individual Students from the Aggregate

Let us next consider a subtest index in which aggregate perfoo-
mance is reasonably linear (this state of affairs holds for quite a few
of the IRAS measures), and where the aggregate either corresponds to
the projected growth track or we have a reasonable explanation for the
overall departure (again, not an unreasonable precondition). We will
still find a considerable amount of variation in the slope and inter-
cept estimates for individual students around the aggregate values;
either the overall average or the averages of the slope and intercepts
may be taken as the frame of reference for the deviatir of individual
students. How are these departures from a standard to c, accounted
for?

This question, which focuses on individual differences between
students, is a time-honored problem for educational psychology. The
present study places the matter in a somewhat different perspective on
occasion, but the general plan of attack seems clear enough. Let us
begin by separating the entry level estimates (the Y-intercepts) from
the growth rate estimates (the slopes).

Why are there differences between students in their competence in
some area of academic skill at the time that they enter school? The
home, the community, personal and demographic characteristics -- each
of these sources of predictive factors have been extensively employed
to provide an answer to the previous question.

Why are there differences between students in the rate at which
they learn once they enter school? Interestingly, the same set of
factors is used to explain such deviations on those occasions when the
question is framed as clearly as it is in this study. Students can
benefit from the resources provided by the school to the extent that
the home gives support to the efforts of the school. In addition, the
school, the teacher, and the instructional program may also influence
the student's rate of progress. This latter source of influence has
been subject to considerabl debate. Nonetheless, it doss seem that an
argument can be mounted that some schools are more effective than
others, that there are teaching practices that promote higher rates of
academic progress, and that some approaches to reading instruction lead
to greater improvement (on relevant measures If reading) than do
others.

These comments have implications for the stage of analysis subse-
quent to consideration of aggregate differences from the projected
growth track. For each of the IRAS indices (and for other measures
with similar characteristics), both the growth rate and the intercept
estimates, it is possible to list a set of predictive factors appro-
priate to the particular index. Standard methods of regression analy-
tis can then be Lied to render an account of the observed deviations of
(itudents from th iverage of the index.

It should be noted that the design of our assessment package and
the way in which we have summarized performance does 'lave implications
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for the selection of predictive factors. By dcAmposing reading into a
set of relatively precise components, we have mlde it easier to iden-
tify instructional elements corresponding to student performance. When
reading is measured in ad omnibus fashion, it is not easy to specify
what to look for in classroom practice or in the basal materials that
might promote growth in the component. The design of IRAS makes such
identification easier, and so inclines us to rely more on predictors
from the-classroom than those that reflect the background characteris-
tics of the student. In like fashion, if we were to employ the
Y-intercept exclusively in the analysis (standard practice, as it
were), again the background characteristics of the students would take
on primary importance. By including the X-intercept estimates in the
analysis, it becomes more natural to look at the data from classroom
practices to investigate the possibility that instructio.. may have been
delayed for some students relative to others.

Deviations from Linearity

The preceding discussion rests on tne more or less implicit
assumption that average performance over the grades is linear, or the
achievement of the individual student proceeds in a constant (i.e.,
linear) fashion, or both. In this section bot:i of these assumptions
will be examined more carefully.

The first matter can be dispensed with rather quickly. Most of
the IRAS indices were designed to reflect student progress in a linear
fashion, assuming that the design of the typical basal series was a
trustworthy guide for learning. While the latter assumption was not
always realized, in fact most of the IRAS measures do change in a
reasonably straightline fashion on the average. The fsw exceptions
were eit)er not expected to fit the linear model, or were influenced by
ceiling artifacts. These instances, few in number, are not the primary
concerti of this section, and will be handled as individual cases at the
appropriate time.

More interesting are situations like those for students B and C
who served as illustrations previously in the volume. Performance on
the Vocabulary Decoding task is linear on the average, and for many
individual students the growth track is remarkably close to a straight
line. How are we to account for the apparent nonl:nearities in
protocols like those for students B and C?

There is always the possibility that these departures are simply
reflective of the unreliability that is always present in achievement
tests. To the degree that this argument holds, then we will have no
success in predicting deviations from linearity.

Another possibility I; to be found in developmental changes in the
student -- student B may have suddenly advanced in vocabulary decoding
in fourth grade because of a shift to a level of formal operational
thought, if we may take a Piagetian stance for the moment. Our data do
not permit a test of this hypothesis, and eo again we should have no
success in predicting deviations from strict linearity. More
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generally, one can in gine a number of contextual factors that might
affect student performance from one test point to another -- a bad day,
a divorce in the family, an argument with the teacher -- that would
lead to a departure from what would othe:wise be a constant rate of
progress. All such deviations fall into the same category -- unless
there are data that speak to these conditions, then the deviations will
be unpredictable.

Our primary hypothesis about deviations from linearity is much
less subtle, and rests on data sources that are available to us. We
propose that the student's rate of progress during a given year may
depend on the program of reading instruction in effect during that
year. If the teacher emphasizes reading, if the concentration is on
decoding or comprehension, if textual materials are obviously present,
if time is well used, if the classroom is orderly and well managed,
then we would predict a positive "bump" in student growth -- an upward
deviation from the best-fitting linear growth function. If one finds
the reverse of these conditions, then a negative deviation would be
expected.

This hypothesis leaves many questions unanswered. How shall we
combine general facets of classroom practice with the curriculum
specifics? What if the classroom is well managed, but comprehension is
neglected? How should we take into account the student's profile on
entry to a particular grade? A given program of instruction may be
just what one student needs, but may fail another student for a variety
of reasons.

All such concerns are relevant, and to the degree that they are
important but unanswered by our method of analysis, then once again we
will be unable to predict individual departures from strictly linear
growth. Nonetheless, since this approach seems most promising and
sensible to us, it will provide the basis for our efforts to account
for departures from constant growth for individual students.

171

44



References

Calfee, R. C. (1982). Literacy and illiteracy: Teaching the nonreader
to survive in the modern world. Annals of Dyslexia, 32, 71-91.

Calfee, R. C., & Calfee, K. H. (1981). Interactive reading assessment
system (IRAS). Unpublished manuscript (rev.). Stanford, CA:
Stanford University.

Calfee, R. C., & C.rley, R. G. (1984). Structures or prose in the
content areas. In J. Flood (Ed.), Understanding reading compre-
hcnsion. Newark, DE: International Reading Association.

Calfee, R. C., Calfee, K. H., & Pena, S. C. (1979). Interactive read-
ing assessment system-Spanish. Unpublished manuscript. Stanford,
ZW: Stanford University.

Cronbach, L. J., A Furby, L. (1970). How should we measure "change " - -Or
should we? Psychological Bulletin, 74(1), 68-80.

Estes, W. K. (1956). The problem of inference from curves based on
group data. .....LoilletirPscti, 53, 134-140.

Green.), J. G. (1980). Psychology of learning, 1960-1980: One
participant's observations. American Psychologist, 35, 713-728.

Kintsch, W., & van Dijk, T. A. (1978). Toward a model of text compre-
hension und production. Psychological Review, 85(5), 363-394.

Kintsch, W., & Yarbrough, J. C. (1982). Role of rhetorical structure in
text comprehension. Journal of Educational Psycholou, 74,
828-834.

Kiare, G. R. (1974-75). Assessing readability. Reading Research
Ouarterly, 10, 62-102.

Rogosa, D. R., ?randt, D., & Zimowski, M. (1982). A growth curve
approach to the measurement of change. Psychological Bulletin.

Rogosa, D. R., & Willett, J. B. (In press). Understanding correlates of
change by modeling individual differences in growth. Psycho-,
metrika.

Venezky, R. L. (1970). The structure of English orthography. The
Hague: Mouton.

17-)
45



APPENDIX A

Descriptive Statistics for Each of the IRAS-E and IRAS-S
Scales for Individual Cohorts
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Table I

Interactive Radial Assessment System - English:

Descriptive Statistics for Decoding Scales

for Individual Cohorts

Scale lilingual Statistic Year 1 Year 2 Year 3 Yee 4 Y -let! Slope

VIC 2-years N 2.01 5.44 4.39 3.43

8 2.40 3.25 1.92 2.27

152 132 132 132

3-years N 1.92 5.42 7.78 0.06 2.91

8 2.20 4.02 4.29 2.42 1.61

31 37 37 31 38

4 -years 8 2.94 4.77 8.07 10.0 1.02 2.41

S 2.47 3.30 4.47 4.12 2.75 1.03

N 56 56 54 51 56 36

Nono-Eng

2-years N 4.63 6.94 3.02 2.31

S 2.81 2.70 3.91 2.53

N 36 36 36 36

IBC 2-years It 1.37 3.63 0.12 2.06

S 2.34 2.16 1.34 2.20

N 149 149 149 149

3-years N 1.14 1.22 4.66 -0.0- 1.78

8 1.82 2.68 2.24 2.34 1.07

N 31 37 37 38 31

4-years N 1..1 3.04 4.73 5.17 0.46 1.39

S 1.3! '4,39 2.37 2.11 1.17 0.72

II 36 36 56 56 56 56

None -Ent

2-years N 3.34 4.95 L25 1.39

S 2.54- 1.83 3.61 1.93

$ 36 36 34 36

LSP 2-year, N 1:31 24.22 -0.81 14.72

8 14.36 19.11 11.05 14.57

146 146 146 146

I-rers N MS 2211 29.32 2.90 9.81

1 15.10 21.06 21.32 17.34 7.52

41 40 39 42 42

4-years A 0.17 19.49 33.31 40.90 2.17 10.10

S 12.61 i5.14 24.40 22.77 15.60 6.37

32 32 52 52 52 52

Nono-Eng

2 -years N 27.14 35.99 22.13 8.15

S 11.12 21.;:i 23.92 13.60

8 34 36 34 36

Note: Tibled values are based on critical indices where me IRAS unit

male .3 vadr-levels (except for LOC and LSP).
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Tale 2

Latin- active Reading Assessient Systee - English:
Descriptive Statistics far kraal Language Scales

for Individual Cohorts

kale Winged Statist;.: Year 1

VW 2-years I 5.02
S :at
* 149

3 -Years it 4.31
3 5.13
lk IV

i!-years N 4.81
3 3.17
* 55

Nam-Earf

2-years It 7.06
3 1.61
I lk

NM Ziers It 3.31.

a 2.15
* 132

3-years 1 3.00
S 2.25
* ZS

4-years It 2.14,

3 1.31
* 56

Moon

2-years W 4.86
8 1.60'

16 36
a: 2 -year! N 2.3?

S 2.21I Mt
3 -years * 2.35

a 2:06
It 35

4 -year! It
S

Nano-Env

2-years

Year 2

6,95
1.86

149

5.96
3.02

31
6.11
3.11

35

Year 3

7.32
5.30
7

1.01

3.12
35

Year 4

9.88
1.20

35

Y-Intl

3.67
3.85

149

5.34
3.37

39

3.47
3.32

55

clops

1.95
2.49

149

1.61

1.56
3?

1.70

1.00

35

L12 6,32 1.05
1.93 Z.d 2.04

lig 36 lb
5.27 2.29 1.76
1.331 1.17 1.80
132 1U 132

4.49 L74 2.04 1.36
2.31 1.87 2.79 0.95

37 37 31 31
4.16 L60 6.30 1.31 Le
L211 2.05 1.34 2.01 0.31

36,

6.26

36 36 56

3:81

36

1.39
1.26 2.30 1.40

36 36 36
4.66 5.49 6.35 1.37 1.95
2.10 2.37 1.96 3.36 1.93
135 25 21 173 175

LIT 5.34 6.310 0.56 1.71
2.39 2.06 1.71 3.29 0.94

70' TS ST 70 70

16

N 4.0$ 6.2?
3 2.01 1.26
16 36 36

175

2

2.33 2.21

3.00 La
36 36
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Table 3

Interactive Readies Assailant Systes - English'
Descriptive Statistics for Realign' Scales

for Individual Cohorts

Scale liliogsal Statistic Year 1 Year 2 Year 3 Year 4 Y-lati Slope

SRI 2-years It 0.47 1.31 1.91 2.44 -0.15 0.91
S 0.67 0.92 1.10 1.14 1.C4 0.72

149 157 21 21 173 173

3-years It 0.* 1.20 1.91 La 0.21 0.61
0.60 0.9T 1.01 1.11 1.01 0.34

Mr 37 70 70 37 70 70

4-years
S

/Icee-Esq
ZION. 1.11 LP 0.57 0.7e

S OJT 0.31 1.11 0.60
34 34 34 34

MC 2-years * 0.7T LIT 4.77 2.20
1.47 2.20 2.10 1.87
15Z 122 152 152

3-years 0.83 2.50 4.20 4.47 1.77
3 1.31 2.44 2.30 1.67 0.96

31 37 37 31 30

4-years PP 1.02 2.3f 4.04 5.54 -0.07 1.31

S .1.2P 2.14 2.77 2.3* 1.61 0.64
54 54 54 Si 54

1101104,11

2-years It 2.1* 4.7T 0.37 2.31
S LOS La 2.61 1.64

34 34 34 36

ERC 2-years * 0.6Z 2.74 3.94 5.31 4.78 2.07
S 1.35 2.29` 3.24 2.87 2.94 1.87
Nt 14, 131 ZS 21 173 173

1-years It 0.35 1.99< 3.0 5.5T -1.23 1.87

S Cif 2.34 2.78 2.47 2.10 1.13
37 70 70 3T 70 70

4-years A

MourEng
2-years It 1.87 4.61 4.05 2. 74

S 1.94 2.31 2.40 1.66

34 16 36 36

Nets' Tabled values we build as critical indices dere ase ARAB unit
equals .3 grade - levels Incept for SRI).
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Table 4

Interactive Reading Assessment System - Swish:
Descriptive Statistics for Decoding Scales

far Individual Cohorts

Scale Bilingual Statistic Yee 1 Year 2 Year 3 Year 4 Y-Istl Slope

VDC 2-years It 1.77 L61 0.49 1.84
3.39 4.69 4.15 3.32

152 152. 152 152
3-years * 2.52 165- 4.81 1.21 2.20

4.3T 6.38 5.67 3.43 2.10
iF 40 39 39 40 40

hlirs R 1.79 4.01 4.85 7.91 0.44 2.13
a rat 4.91 5.44 3.37 3.61 1.52
1 Si 5i 34 54 54 56

Mono-Spao

3 -years 1 Lit 13.84 14.36 4.0 3.09
5.29 2.48 2.14 4.24 2.30

37 37 37 31 37
LX 2-years 14 0.82 1.61 0.27 0.79

5 1.61 1.94 2.01 1.47
147 147 147 147

3-years It 1.11 2.15 :2 0.31 0.93
S 1.76 2.14 1.93 2.21 0.91

41 4t 40 4Z 42
4-years It 0.82 1.81 2.92 3.30 0.31 0.83

1.54 2.04 1.94 1.71 1.94 0.63
541 54 54 34 54 54.

Nono-8pas

3-years If 3.31 tail 4.64 L12 0.63
IF LIZ 0.39 4.54 2.21 0.90
It IT IT 7 31 37

UP 2-year. It 9.74 15.84 3.51 9.07
S 10.31 20.15 21.70 16.19

149 140 149 149
3-years It 10.1f 22:12 30.7$ 4.79 9.23

1 17.2? 24.00 21.17 11173 4.03
a 4Z 40 43 43

4-y-rs M MOS 24.24 34.54 ;7.0'P 10.01 2.15; 21.71 22.4".; 23.44 2L6ie 23.59 ';.611

2 42 52 52 52 52
Now *am
3-y,zes 19 MIL 45.43 72.47 30.53 14.73

14.69 11.84 16.33 29.39 10.27

34 34 u 36 36

Tabled valor/ are based as critical indices where one MPS unit
souls .3 grade - levels lucest for LBC w
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Tame 5

%tractive- Reaps! Assessment Systes - Spaaiset
Descriptive Statistics far kraal Language Scales

far Lidiviesal Worts

Scale In liaqual Statistic Year 1 Year 2 Year 3 Year 4 Y-Intl Slops

VOF 1-years

1-years

4- years

Mono -Span

3-years

It 3:20 5.07
5 3.2? 3.74
* 14? 151

W 4.35 1.33

S 3.71 1.60
*
N

3?
.

3.30

31

7.66

S 3.46 4.01

It 40 40

N 7.02 11.36

S 4.0 2.14

2.04 1.17

4.44 1.04

151 131

1.35 3.24 1.91

3.01 4.47 1.92

a 34 54

8.43 10.2 4.41 1.31

3.64 3.14 3.71 0.83

40 40 40 40

13.42 5.22 3.20

0.76 5.89 2.29

* 13 a 13 13 13

NLC 2-yeee N 1.84 2.30 1.31 0.66

3 1.95 2.21 2.37 1.47

Nye 132. 152 132 132

3-years IP 3.44 4.53 3.35 2.81 0.97

I 2.2T 2.00 1.34 2.11 1.02

* 40 30 3? 41 40

4-years It 2.11 4.06 5.13 5.81 2.01 1.07

3 1.21 1.61 1.73 1.47 1.64 0.34

* 56 56! 36 56 56 56

Mono -Spatz

I-years it 4.4S 4.81 6.21 Isa 0.81

I 1.62 2.01 2.01 I ,"" 1.33

N 37 37 IT ., 37

R.0 2-years * 1.10 1.72 4.76 1.14 0.61 0.11

I 1.61 2.01 1.50 1.4 2.11 1.51

Nye 14? 1U 73 21 173 171

3- years 2.32 3.01 4.30 5.23 0.79 1.31

5 1.94 2.31. 2.06 1.66 1.11 1.0v

N 35 12 -72 37 72 72

4-years IP

3.

N

Mono' -Spat

3 -years N 3.4:4 4.73 6.04 2.01 1.41

S 2.04 2.24 1.97 2.42 0.91

1 37 37 37 37 37
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Interactive Reading **segment Systee Imaish:
Descriptive Statistics for Ridding Scales

for Individual Cohorts

Scale Bilingual Statistic Year 1

Silk 2-years- It 0.25
S A 43

14?

3 -years K 0.37
3 0.64

35

4-years it
S

Roan -Spar

3 -ears it 0.41
S 0.6T
1 3T

Nc. 2-yec-s. 3 0.10
S 0.44
a 151Z

: -,-.. Ars R 0.12
3 0.54
1 41

4-pears it :.46i
S 0.93
* Si

ilonsigaa
3 -yeast I 0.4f

S 1.:.
1 37

RC 2 -years It 0.01
S 0,41

* 14t

3 -years rr 0.00
5 0.01.
It 31

4-years It

S.

Rom-Spas
s it 0.34

S 0.9?
17

leer 2 Year 3 Year 4 Y-Intl Slope

0.6f 1.43 Z. 19 0.08 0.42
0.816 1.4 1.45 1.24 0.63

153 23 21 173 171

0.81 1.30 2.13 -0.0 0.63

0.92 1.04 1.07 1.03 0.44
7Z 7Z 37 72 72

2.33 3.2? 0.20 1.11

0.77 0.80 0.74 0.37
37 37 17 37

0.32 4.20 0.42

1.2/ O.M. 1.04
152 152 152

1.12. 2.43 -0.65 1.10

1.81 2.34 1.00 1.01

74 3f 40 40

Mb 1.82 3.69 -0.62 1.04

1.4T LIS l'.4 1.r.1 0.18

54 54 34 56 54

1.80 5.14 4.43 2.30

Z.20 LZI 1.75 1.13

37 37 Si r
0.4f 685 T.ff 4.41 0.61

1.15 Z. 5.60 2.51 1.38

131 U 21 171 UT

te.44 1.4 2.99 -1.44 1.21

1.51 2.1? 2,,31 1.69 1.10

it TZ 37 TZ 72

T.40 5.44 -1.20 2.51

2.34 2.23 1.52 1.10

ST 37 37 37

Note: Tabled values ais bacpt al critical iedices Aire mg IRAS gait

meals .S Iin:ept far SIMI.

1
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PREFACE

In June 1978 the National Institute of Education (NIE) funded the
Southwest Educational Devel4ment Laboratory (SED1_) to conduct a longi-
tudinal study on the Teaching of Reading to Bilingual Children. Educa-
tors and policymakers alike have long recognized that the ability to
read is essential tar success in school, in work, znd in life; yet many
children from second-language backgrounds have trouble learning to read
in schools today. The majority of these youngsters are from Spanish-
language backgrounds and from low income families. Special programs
designed to meet the needs of these children are provided in schools,
but there i; limited research evidence to guide the development, evalu-
ation, and inplemcntation of these programs. This study is intended to
provide information that will result in gre...ar insights into what
constitutes a favorable learning environment for children from Spanish-
language backgrounds, what instructional sequences and events promote
4uccessful and efficient learning of literacy skills, and what the lan-
guage and literacy outcomes 0 current schooling practices are for a
large sample of these youngsters.

The study was conducted during the years of 1978 through 1984. It
is a comprehensive longitudinal investigation of the development of
readimg skills from kindergarten through fourth grade for a representa-
tive sample of more than 350 children from bilingual backgrounds, and
for smaller samples of children who, on entry into school, were mono-
lingual in English or Spanish. In this "natural variation" study,
teaching and learning were carefully documented in field settings at
the several sites.

The goals of the study were to (a) describe variations in both
Engl:sh and Spanish language ability of students living in bilingual
communities, (b) document prevailing practices in reading instruction
for bilingual students, and c) investigate the relations between the
instructional program and student achievement for students with differ-
ing entry profiles.

Description of the Study

Surveys of the general and school populations reveal an increase
in the number of students whose language resources are not an ideal
match to the language of the school. An important question for educa-
tional practice and policy .nters around the school's responsitilities
in this situation. Bilingual programs, English-as-a-Second-Language
classes, classroom aides, and "sink-or-swim" approaches can all be
found in practice today. From limited evidence now available, none of
these techniques has emerged as the one best system.

Hispanics make up the largest and fastest growing school -age popu-
lation tcday. The demographics for some states show that over the next
decade tney may constitute as much as a third to a half of the popula-
;ion.. In the state of Texas at present approximately one third of the
school children are from Hispanic backgrounds (approaching one
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illion). They are found in virtually ever school district in the
state. Many of the school districts in the southern portion of the
state serve school populations of ,/Filch 75% to 99% of the children are
from Spanish-speaking backgrounds and, on entry into school, are often
limited in their ability to speak English and to profit from instruc-
tion in that language. This population is not restricted to the border
areas, however. Large urban centers in the state report as much as 20%
of their school population from Hispanic backgrounds, with a concentra-
tion of some 80% to 90% in certain of their schools.

It is well documented that, in general, children from Spanish-
speaking backgrounds, for whatever reason, often encount,:r difficulty
in our nation's schools: they do m re poorly on standardized tests than
does the general school population, and their dropout rate is high.
Bilingual education, in which students are given instruction partiallf
through the home language until they have attained sufficient profi-
ciency in English to benefit from English-medium instruction, has been
the principal approach recommended by the Office for Civil Rights to
ensure access to equal educational opportunity for these children.
Although many individual programs have had considerable success in
improving the academic performance of language-minority students, it
has not been demonstrated that these programs generally are reducing
inequality of educational opportunity on the large scale that was
envisioned.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on a careful examination of the instructional program -- not
just the label over the classroom door, but the program as actually
implemented by the classroom teacher.

Educators have raised several issues about the most effective way
to help bilingual children become proficient readers of English. These
include (a) valid assessment of the student's ability in the larjuages
of the home and of the school, (b) the optimal balance of formal
instruction in both languages, (c ) the most effective trans4 from
one language to the other, and (d) bilingual support within class-
rJom environment. A major tliesis of the Teaching Reading to Bilingual
Children study is that addressing these (and others) requires a
compre ensive and ecologically-valid investigation of the linkage
between the child's language and the language of instruction.

Design of the Study

To achieve the objectives of the study, considerable attention was
given to the selection of schools, teachers and students, to the
instruments for ascPsring language and reading achievement, and to the
methods for evaluating the classroom instruction. Each of these tnpics
is discussed briefly below.



Schools, Classes and Teachers

Twenty schools and 200 teachers from six school districts partici-
pated in the study. Included are variations in the nature of the read-
ing program (a range from phonics-oriented to meaning-based), classroom
organization (some self-contained, others team-taught), and grade
structure (the range of grades in the individual school and the extent
of cross-grading both vary). The schools differed in size, SES, urban
icity, locale, and makeup of the student body (from medium to high
concentration of bilingual students).

Student Cohorts

The study was undertaken in four cohorts or "waves" of students.
Three of the cohorts consisted entirely, or in large part, of hilingual
students. The first cohort was small (N=40) and of limited generality;
the second was somewhat larger (N=80) and covered a slightly broader
array of t..utexts. The third cohort which was both larger (N=200) and
broader in its generality, incorporated a number of procedural improve-
ments based on previous experience in the study and included a monolin-
gual English-speaking sample. The fourth cohort consisted of a re14-
tively small sample (N=60) of monolingual Spanish-speaking students.

All of the bilingual sites were from the state of Texas, as were
the monolingual English-speaking students. The monolingual Spanish-
speaking students were from one site in Northern Mexico.

The original design of the study called for each student to be
assessed and observed from entry to kindr.garten through exit fro-
third grade. By covering the full range of the primary yea-s, we would
be able to examine the transition from "learning to read" through
"reading to learn." Far students in programs where the initial stages
of reading were in Spanisn, we also considered it important to
determine the transition to competence in English reading.

The original design was in fact implemented for the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed the intended design. Due to limited funding
in the 'later stages of the study the last two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples from the Texas sites were
observed from kindergarten through second grade, and the monolingual
Spanish samples from the site in Northern Mexico were observed from
first through third grade (the program did not i.rovide a kindergarten).

The monolingual samples were incorporated in the design to aid in
vcilidating the instruments for student assnssment. Both the English
and Spanish cohorts are small and not selected to be fully representa-
tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the discussion on the adequacy of the
instruments for measuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual youngsters. Accordingly, comparisons
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between the various samples will not be made in this report, nor do we
recommend that others attempt such comparisons.

Language Assessment

Several types of data were collected for each student on English
and Spanish proficiency. Each year, early in the Fall and again in the
Winter and Spring, teachers rated their students' language skills.
Oral language proficiency tests were administered in the Fall of each
;car. Finally, audiotaped speech samples were obtained monthly on a
rotati,lg schedule in three settings: in the classroom, on the play-
ground, and in the home.

Reading As.:.ssment

Several instruments were used to measure reading acnievement.
Standardized test scores (mostly English) were collected yearly. More
detailed Information was obtained from a battery of individually-
administered "performance based tests" in both English and Spanish. In

kindergarten, the Stanford Foundation Skills Test was elployed to mea-
sure the child's pFlreIFRITTTikfTTF7-7717675-11Fd of first grade on,
the Interactive Reading Assessment System was administered during the
Spring of each school year. This instrument provides independent mea-
sures of the student's skills in decoding, word meaning, fluency in
oral reading, and comprehension, Finally, informal reading inventories
were administered throughout the school year.

Classroom CbservationF and Teacher Interviews

Project staff conducted mcdthly observations of the reading
instruction in each classroom and interviewed the teachers quarterly
about their instructional plans. The observation instrument documented
staffing patterns, grouping and organization, tire allocation, the lan-
guage of instruction, the character of instruction, the materials and
procedures used, and the response of the students. The interviews
focused on the teacher's 'general instructional objectives, as well as
the objectives for individual target students. Taken together, these
two instruments yield a rich characterization of the classroom environ-
ment for the target students.

Student Entr- Variables, Classroom Factors, and Reading Achievement

The primary goals of the analyses were to identify the general
relationships that characterize variation in these factors and to look
for underlying regularities that are associated with success and
failure, both in the early stFge of reading instruction and in the
/ear-to-year variations.

Documents

This report is one of a series of eight documents contained in the
Final Report submitted to the National Institute of Education. A com-
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plete list of these documents is provided on the inside of the cover of
this report..

The study was a collaborative effort among a number of individua's
and institi!tions. All members of the research team contributed to the
thinking, planning, and writing of this series of documents, however,
the 4ndividual whose name appears first in the list of authors was
responsible for preparing the particular document.

Austin, Texas
November 30, 1984

Betty J. Mace-Matluck

Wesley A. Hoover

Co-Principal Investigators
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Introduction

For the purpose of assessing the students' language abilities and
moiltoring their language growth, three types of language measures were
employed in the study: (a) oral language proficiency tests, (b)
teacher ratings, and (c) audiotaped interactions - language samples.

Each of the measures is discussed below, providing details of the
tasks, materials, scoring, reliability, and descriptive statistics on
the sample's performance.

Oral Language Proficiency Measures

Oral language proficiency tests have been widely used in school
districts in the state of Texas since 1973, at which time bilingual
education or special language programs were mandated by state law
(Senate Bill 121). Home-language surveys and scores on oral language
proficiency tests have been the principal means by which students are
identified for special language assistance programs. State policy
requires that oral language proficiency tests used in Texas schools be
selected by the school district from a list of state-approved,
commercially-available language tests (Texas Education Agency, 1918:
1981). In four of the five Texas sites includtd in the study, the
Lan ua e Assessment Scales - LAS (De Avila & Duncan, 1977) was adminis-
ters in of ng is an panish in the Fall of each year to students
who, on initial entry into the district, were identified as potential
limited English-speaking students by the Home Language Survey. The
English version of the LAS was readministered 'in subsequent years to
students enrolled in bilingual or special language programs for the
purpose of determining readiness for transfer to the mainstream pro-
grams. The remaining Texas district (Site 5) administered the
Bilingual Syntax Measure - BSM (Burt, Dulay & Hernindez-Chivez, 1973)
at the kindergarten level, and used the LAS at subsequent grade levels.
In the Northern Mexico site, the Bater(a Woodcock de proficiencia en el
idioma - Version en Es anol (Woodcock, 1981) was administered to the
students in t e stu y ur ng their second and third grade years.

Data reported in this document focus on the language growth and
development of the bilingual sample in the Texas schools. As noted
above, the principal oral language proficiency test used by the Texas
schools was the LAS; a detailed description of this instrument is
presented below. For a description of the other two instruments used
by schools in the study, see Appendix A.

Language Assessment Scales

The following sections provide a detailed description of the
English and Spanish versions of the LAS, the scoring procedures
followed in obtaini summary measures of performance, the results of
reliability assessments of the two language versions, and descriptive
statistics on the growth patterns shown by the target sample.
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Tasks, Materials, and Scoring

The Language Assessment Scales - LAS was designed "to assist
school personnel to identify children with oral English language diffi-
culties and to ascertain linguistic proficiency in English and Spanish
at elementary and secondary levels" (Duncan & De Avila, 1981, p. 1).
There are: two levels of both the English and Spanish versions. Stu-
dents in the SEDL Bilingual Reading Study in districts who use the LAS
were administered Level I of both the English and Spanish versions in
the Fall of each year.

Each test is administered individually. Administration time
ranges from approximately 15 to 25 minutes. Trained school personnel
or SEDL data collectors, who are proficient speakers of the language
being tested, administered the test. The materials consist of an Exami-
ner's kit that includes an administration manual with stimulus pic-
tures; an audio cassette tape of verbal stimuli for the test items; a

scoring and interpretation manual; and a score sheet for each student.

The LAS incorporates a "convergent" approach to language assess-
ment and purports to provide "an overall picture of oral linguistic
proficiency based on a student's performance across four linguistic
subsystems" (De Avila & Duncan, 1977, p. 1). The test consists of five
subtests: Minimal Sound Pairs, Lexical, Phonemes, Sentence Compr:nen-
sion, Production - Storytelling.

In the first subtest, Minimal Sound Pairs, 30 items are presented
via the audio tape. For each item the student hears two words. :n

half of the pairs, one word differs from the other in only one phoneme
(e.g., very/ berry), and on the other half of the pairs, the words are
the same (e.g., rang / ,r(iIng). The student is asked to listen to the
pair of words and to in cate verbally whether they are "the same or
different." Each item is scored dichotomously as right or wrong (1 or
0, respectively) by the examiner immediately following the student's
response. The student's raw score on this subtest is the number of
items judged correct by the examiner.

The second subtest, Lexical, consists of 20 items. For each item
the student is shown a blue and white drawing of a !Ingle object and
asked to name the object in the drawing. The student's response is
scored dichotomously as right or wrong (1 or 0, respectively) by the
examiner at the time of testing. Credit is given for any appropria-e
label; probes may be used if the response given by the child is too
general. The raw score for this subtest is the number of item named
appropriately by the student.

In the third subtest, Phonemes, the student is presented with
audiotaped stimuli for 18 pairs of items. The first item of the pair
consists of a single word in which one phoneme has been isolated for
scoring (e.g., this). The second item of the pair consists of a
sentence in whin- the specified phoneme from the previovs member of the
pair exists in two of the words (My fa-th-er is fur-th-er.l. As each
item is presented via the audio taoe, th7 student repeats exactly what

2
192



he hears on the tape. To receive credit for the item, the student's
pronunciation of the specified phoneme must be judged "correct" by the
examiner each time it occurs in the stimulus. The examiner records a
score of right or wrong (1 or 0, respectively) following the student's
performance on each item. The raw score for this subtest is the number
of items judged correct by the examiner.

For each item in the fourth subtest, Sentence Comprehension, the
student is shown a series of three line drawings (pictures) arranged on
a single page. While viewing the set. of pictures, the student hears a
sentence presented via the audio recording. The student is told to
"point to the picture that shows what you heard." Credit is given if
the student selects the one picture that depicts the meaning of the
sentence. Each item is scored dichotomously as right or wrong (1 or 0,
respectively) by the examiner at the ti of administration. The raw
score on this subtest is the number of items in which the student
selected the "correct" picture.

In the final subtest, Production - Storytelling, the student is
shown a series of four drawings and told that he will hear on the tape
a story about the drawings. After hearing the story, the student is
asked to retell the passage in his own words. The examiner writes down
verbatim on the score sheet what the student says. Probe questions,
listed on the score sheet, may be used it the student is shy or
reticent. On the basis of descriptors of performance and examples of
student responses included in the scoring manual, the student's perfor-
mance is scored on a five-point scale (Level 1 - 5) within age group (5
years, 6-7 years, 8-9 years, 10-11 years, 12 years).

Following administration of the test, the student's raw score on
each of the subtests is located on a conversion table found in the
scaring manual, and the converted score is entered in the appropriate
boxes at the bottom of the score sheet. A total score is then
calculated based on the following equation:

ham Phone ms Como.
[1115(Nommum+Noxamon,Nlammmn+ Mmporre4

No.Possibie No.aossiblo .ixexWM 41esel

Prod.

x100 %aim

Note that in this equation, the Production rating accounts for 50% of
the overall score, with the remaining four subtests each contributing
12.5%. A sample of the LAS scoring sheets for the English and Spanish
versions is found in Appendix B.

Reliability

For each of the language instruments employed in this study,
reliability analyses (computing Cronbach's alpha) were carried out at
the end of each of the five data collection years. Such analyses were
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performed on all data collected for a given instrument within a given
year, and thuTThe student sample on which such analyses were based
reflect the cohort structure of the study (see Volume 2: Design_of the
Study for a full description of this structure). In addition, given
the target student replacement procedure discussed earlier (in Volume
2), a collection year sample may also reveal both withdrawn and
Teplacement target students, dependent upon the semester in which a
given instrument was administered and the time at which a given target
student was replaced.

Not accounting for such target replacements, non-replaced
withdrawals, or missing data for a given test administration, the
target student sample by data collection year is summarized below as a
review. For Year 1, the sample consisted of 40 students from Site 0
(20 at kindergarten and 20 at first grade). For Year 2, the sample
contained 120 students from Sites 0-2: 50 at kindergarten, 50 at first
grade, and 20 at second grade. In Year 3, the sample consisted of 380
students: 60 monolingual-Spanish first-graders (from Site 4), 40
monolingual-English kindergarteners (from Sites 3 and 5), and 280
bilingual targets (160 kindergarteners from Sites 3 and 5;.and from
Sites 0-2, 50 first-graders, 50 second-graders, and 20 third-graders).
The Year 4 sample structure was identical to the Year 3 structure,
except that each of the 380 targets was tracked into subsequent grade
assignments. The Year 5 structure matched the Year 4 structure by
following each student into subsequent classroom assignments, but
contained only 360 students, as the 20 fourth-graders from Site 0 in
Year 4 exited the study. Given this cohort structure, caution is
needed in interpreting any performance difference between collection
years, as the distribution of targets across grade levels and sites
c anges with each year. Similarly, comparisons between instruments
within collection years must be made carefully due to possible
differential attrition rates.

The reliability analyses for the English version of the Language
Assessment Scales (LAS-E) for each collection year are presented in
Table 1. These analyses were conducted only on the four multiple-item
subscales (Minimal Sound Pairs, Lexical, Phonemes, and Sentence
Comprehension). The first item of special note from Table 1 is that
the Year 1 sample consisted of 155 students. In order to supplement
the 40-student pilot sample selected in Year 1, all students in the
kindergarten and first-grade classrooms from the two schools involved
in the study during Year 1 were assessed with the LAS-E. Also note
that the Year 3 sampl contains only 209 students, which reflects the
fact that the Site 5 schools (with 110 target students) did not employ
the LAS during this year (although they did use it in the subsequent
years of the study). Further, none of the monolingual-Spanish students
from Site 4 were assessed with this instrument during any of the data
collection years.

As can be seen in Table 1, the standardized alpha coefficients
computed in each collection year for three of the four subscales arc,
all .70 or greater, indicating that the average scale score is a fairly
reliable summary measure of performance on the respective task. Hew-
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Table 1

Language Assessment Scales - English:

Reliability Analysis of the Fol,r Multiple-Item Subscales for
Each Data Collection Year

Scale
Collection N of N of Item Total Standardizes

Year Cases Items* Mean SD a

Minimal 1 155 30 18.7 5.6 .84
Sound 2 127 30 20.6 6.1 .88
Pairs 3 209 30 21.3 6.1 .88

4 306 30 23.1 4.7 .80
5 269 30 25.3 3.3 .71

Lexical

Phonemes

1 155 20 10.8 5.7 .92
2 127 20 12.7 5.9 .94
3 209 20 15.2 4.4 .90
4 306 2n 16.6 3.3 .81
5 269 17 15.0 2.4 .78

1 155 36 24.7 8.0 .91
2 127 36 25.8 8.4 .93
3 209 36 31.2 5.0 .88
4 306 36 33.3 4.2 .02
5 269 35 33.4 2.1 . 0

Sentence 1 155 10 5.2 2.1 .56
Comprehension 2 127 10 5.9 2.6 .78

3 209 10 6.6 2.0 .59
4 306 10 7.5 1.7 .56
5 269 10 8.3 1.4 .38

*Items with no variance were deleted from the analysis. For each
deleted item, its mean was 1.0 (i.e., all respondents answered
correctly).



ever, for Sentence Comprehension, in Tour of the five years, the aipha
coefficient falls below this level. For the four collection years
where this occurs (alpha coefficients between .38 and .59), the inter-
item correlations range between -.16 and .41, and since there does not
appear to he a substantial floor cr ceiling effect (perhaps with the
exception of the Year 5 analysis), this indicates that the items
contained in this subscale do not tend to reflect a single underlying
dimension of performance.

In obtaining summary measures for the LAS-E, the four multiple-
item subscales were averaged (without weighting for the number of sub-
scale items) to obtain a single aggregate measure of performance.
Reliability analyses over these four subscales were conducted, and the
results are summarized in Table 2. The standardized alpha coefficients
range from .76 to .89, suggesting that the average percent correct mea-
sure is a reliable index of performance over the flur subscales. In
audition to this average percent correct measure, the Production task
rating and the overall LAS level were carried forward into the longitu-
dinal analyses of growth in language skill as reflected by this
instrument.

The reliability analyses of the Spanish version of the Language
Assessment Scales (LAS-S) for each collection year are presented in
Table 3. Again, only the four multiple-item scales were analyzed. As
can be seen in the table, the pilot sample from Year 1 was again
supplemented for purposes of evaluating this instrument, but rather
than assessing all kindergarten and first grade students in the two
Year 1 schools, only students in the four classrooms containing target
students were tested. As in tne LAS-E, the 110 students from Site 5
were not tested in Year 3, and further, none of the monolingual English
or monolingual Spanish students were tested with the LAS-S in any
collection year.

For three of the four scales, Table 3 shows that the standardized
alpha coefficients in each collection year are greater than .70,
indicating that the average percent correct measure for each scale is a
reliable index of performance. As in the LAS-E, however, t,ie Sentence
Comprehension task possesses a reliability index below this level in
Years 1 and 5 (.25 and .62, repectively). For these two years, the
inter-item correlation coefficients range from -.23 to .38, again
suggesting (in the absence of any floor-ceiling effects) that this
scale is not measuring a single, underlying dimension of performance.

A summary index of performance on the LAS-S for the four multiple-
item scales was created as in the LAS-E by averaging the four percent
correct measures obtained from the scales. These four measures were
entered into a reliability analysis and the results are summarized in
Table 4. For all collection years except Year 1, the alpha coeffi-
cients are greater than .70, aaain suggesting that this averaged value
reliably captures performance on the four scales. For Year 1,
the alpha coefficient is .51, and inspection of the inter-item
correlation coefficients shows a range from .14 to .50, with the lowest
item correlations occurring with the Minimal Sound Pairs average (which

6 196



Table 2

Language Assessment Scales - English:

Reliability Analysis of the Combined Multiple-Item Subscales for
Each Data Collection Year

Collection Year
N of

Cases
N of

Items
Item Total Standardized
Mean SU

i 155 4 237.2 76.2 .86
2 127 4 263.3 86.7 .89
3 209 4 299.3 61.9 .83
4 306 4 327.8 47.3 .77
5 269 4 353.2 32.9 .76



Table 3

Language Assessment Scales - Spanish:

Reliability Analysis of the Four Multiple-Item Subscales for
Each Data Collection Year

Scale
Collection N of N of Item Total Standardized

Year Cases Items* Mean SD a

Minimal 1 76 30 21.9 6.5 .90
Sound 2 126 30 23.8 5.4 .89
Pairs 3 203 30 22.6 7.6 .94

4 270 30 24.2 5.0 .86
5 230 29 25.3 3.4 .76

Lexical

Phonemes

1 76 20 13.8 3.0 .74

2 126 20 14.0 3.6 .84

3 203 20 11.7 6.2 .94
4 270 20 12.2 5.4 .92
5 230 20 12.8 5.6 .93

1 76 31 26.8 4.6 .88
2 126 36 31.4 5.5 .90
3 203 36 32.2 5.3 .92
4 270 35 32.1 4.2 .88
5 230 32 30.0 2.8 .76

Sentence 1 76 9 6.2 1.5 .25

Comprehension 2 126 10 7.6 2.1 .75

3 203 10 7.1 2.3 .72
4 270 10 7.9 2.0 .72
5 230 10 8.6 1.5 .62

*Items with no variance were deleted from the analys:s. For each
deleted item, its mean was 1.0 (i.e., all respondents answered
correctly).
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Table 4

Language Assessment Scales - Spanish:

Reliability Analysis of the Combined Multiple-Item Subscales for
Each Data Collection Year

Collection Year

N of

Cases

N of

Items

Item Total Standardized
dean 56-

1 76 4 302.0 42.4 .57

2 126 4 312.4 53.1 .72

3 203 4 294.5 82.0 .88

4 270 4 312.1 57.7 .73

5 230 4 332.3 50.6 .78
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'lso shows the greatest standard deviation). As with the LAS-E, in
addition to this average percent correct measure, the Producticn rating
and the overall LAS level were carried forward into the longitudinal
analyses of growth in language skill as reflected by this instrument.

Descriptive Statistics

As noted above, the summary measures created for the LAS consist
of an Average Percent Correct score computed on the four multiple-item
subtests, a Production score, and an overall proficiency Level rating.
Recommended by the LAS test developers and in general practice in the
schools, the student's language classification is assigned on the basis
of the LAS Level rating; students who score at Level 3 or below are
classified as Limited English (or Spanish) Proficient.

Table 5 summarizes student growth in oral language in both English
and Spanish as measured by the three summary measures of the LAS.
Student performance in English is reported separately from that of
Spanish. For each language, performance is reported first for the
total sample (overall) followed by performance of the students assigned
to either Low or High proficiency groups in each language. Assignment
to these groups was made on the basis of teacher ratings of the
students' language abilities on the OLPRS (see below) on initial entry
into the study. Based on the distribution of the total sample,
students rated 3 or above (ability to participate adequately, or
successfully, in school-related and peer-group conversations) in
English were assigned to the High English category; those rated below 3
were assigned to the Low English category. This procedure yielded an
approximately equal number of students in each category. To achieve a
similar distribution for the ratings in .panish, students rated 4 or 5
(native or near native in their ability to use Spanish) were assigned
to the High Spanish category, with all others being assigned to the Low
Spanish category.

For each of the summary measures, the average student growth
nattern is characterized by (a) rate of growth, and (b) an estimate of
where the average student was on entry into kindergarten (see Volume 3
for d discussion of the growth measures). In Table 5, the LAS summary
measures appear along the left margin; all English measures are listed
first, followed by the Spanish measures. Two growth measures
(Intercept and Slope) for each summary measure are provided. Three
statistics (mean, standard deviation, number of students) is shown for
each of the growth measures.

LAS-English. As can he noted in Table 5, the estimated average
student entry level rating in English (LASLE; S-Intrcp) at kindergarten
is below Level 3 for the overall sample as well as for each category of
students. On the basis of this measure, this group of students, as a
whole, would be classified as Limited English Proficient. As indicated
by the Slope, the rate of growth is similar across groupings, with
students gaining about three-quarters of a level per year. The slowest
growth (0.6) is shown by the students in the High Spanish category.
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Table S

Language Assessment Scales

Descriptive Statistics on Srowth Measures from the Entire Sample and for Each Language Entry Group

Instrument Measure Statistic Overall Low Eng. High Eng. Low Spin. High span.

LASLE S -Intrcp M 2.1 1.4 2.8 2.1 2.2

LASLE S-Intrcp S 1.7 1.3 1.6 1.5 1.8

LASLE S-Intrcp N 224 116 138 113 141

LASLE Slope M 0.7 0.8 0.7 0.8 0.6

LASU Slope S 0.8 0.8 0.7 0.7 0.8

LASLE Slope N 254 116

.

138 113 141

LASAE S-Intrcp M 66.9 57.1 75.2 66.9 66.9

LASAE S-Intrcp S 17.3 17.3 12.8 17.6 17.6

LASAE S-Istrcp N 234 118 138 113 141

LASAE Slope 11 8.3 10.6 6.8 9.4 7.8

LASAE Slaps S 6.0 6.4 3.1 6.1 5.9

LASAE Slope N 254 116 138 113 141

LASPE S-Intrcp M 2.3 1.6 2.9 2.3 2.3

LASPE 3 -Intrcp S 1.6 1.6 1.4 1.4 1.8

LASPE S-Intrcp N 234 118 i38 113 141

LASPE Slaps PI 0.3 0.5 0.5 0.3 0.5

LASPE Slope S 0.7 0.8 0.7 0.7 0.8

LASPE Slope N 234 116 138 113 141

LASLS S-Intrcp 1 2.4 2.6 2.3 1.8 2.9

LASLS S-Intrcp S 1.7 1.7 1.6 1.3 1.6

LASLS S-Intrcp N 224 :lb 138 113 141

LASLS Slope M 0.2 0.2 0.2 .0 0.3

LASLS Slope 9 0.8 0.8 0.8 0.8 0.8

LASLS Slope N 234 116 138 113 141

LASAS S-Intrcp M 68.5 68.1 68.9 60.5 74.9

LASAS S-Intrcp S 16.2 16.3 16.0 13.3 13.9

LASAS S-Intrcp N 254 116 138 113 141

LASAS Slope M 6.6 7.2 6.1 7.7 5.7

LASAS Slope S 5.9 5.3 6.3 6.0 5.7

LASAS Slope N 254 116 138 113 141

LASPS S-Intrcp M 2.4 2.7 2.2 1.8 3.0

LASPS S. Intrcp S 1.8 1.9 1.8 1.8 1.7

LASPS S-Intrcp N 234 116 138 113 141

LASPS Slope PI 0,1 .0 0.2 .0 0,1

LASPS Slope S 0.9 0.9 0.9 0.9 0.9

LASPS Slope N 254 116 138 113 141



To get a sense of the students' ability to deal with the kinds of
tasks measured by the LAS, let us next consider the two summary mea-
sures from which the Level rating is derived. On the multiple-item
subtests (LASAE) the students showed considerable skill; they were able
to respond correctly to approximately 60% to 75% of the items and
demonstrated a growth rate of approximately 10% each year. On the
Production task, however, the students were less successful. They
entered at about a Level 2 (the students in the High English category
were close to a Level 3) and gained only about a half a level per year.

Data on the performance on the LAS-English by the overall sample
is presented graphically in Figure 1.

To summarize briefly, the average student in this sample entered
kindergarten with the ability to handle discrete items fairly well in
English and took about three and one-half years (mid-thi-ci grade) to
reach mastery on those items. The Production task, on the other hand,
presented a more difficult challenge. The students in general were
less able to comprehend and restructure narrative text. With schooling
and literacy instruction, they grew at about a half level per year but
were projected to exit 4th grade at slightly below Level 5. The LAS
Level rating in the early years is strongly affected by the Production
score. As the students gain some skill in this task and function at a
high level on the discrete-item subtests, the LAS Level rating places
the students at Level 5 at about mid-third grade.

LAS-Spanish. As noted in Table 5, the LAS Level entry scores
(LASLS; S-Intrcp), while slightly higher in Spanish than in English,
are nonetheless below Level 3 for all categories of students. The
growth rates are somewhat lower in Spanish than in English, with the
students in the High Spanish and Low English categories having the
highest entry scoi'es as well as the highest growth rates.

Student performance on the multiple-item subtests is slightly
higher in Spanish than in English for the overall sample and is above
60% for all groups of students. Their growth rate on these tasks is
noticeably lower in Spanish, however.

On the Production task, the entry scores are about the same in
both languages for the overall sample but are lower in Spanish for all
categories of students, except for those in the Low English category.
The growth rates for all groups of students are extremely low.

The data in Figure 2 summarizes student LAS performance in
Spanish. It is not at all the picture one might expect. The students,
on entry into school, appear to have slightly greater strength in
Spanish than in English but show little growth in their ability to use
Spanish to accomplish the tasks measured by the LAS. In contrast,
their ability to perform these tasks in English showed considerable
growth during the years of the study. It should he noted, however,
that as a group their scores on the Production task in both Spanish and
English suggest that comprehending an0 -estructuring connected text
presents a challenge for these students, particularly in the early
grades.
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Student erformance on the LAS by site. As can be seen in Figures
3 and , t e eve scores suggest s.te differences both at entry
and as the students progress through the grades. The students entered
with differing levels of abilities in English, but showed similar
growth rates at four of the sites. The students at Site 2, however,
entered with greater skill in English than did the others but their
growth rates were lower.

The sites differed consAerably in student performance in Spanish.
Both entry scores and growth rates show wide variation. Only two of
the sites (Site 0 and Site 1) show substantial 5,:sowth in Spanish.
Both of these sites are rural, located along th Texas-Mexico border,
and maintain close ties with Mexico. Site 2 is also rural and located
near the border, but the children in this district have greater expo-
sure to English both in the local community and in the city 35 miles
away where a number of the parents commute to work. The children in
Site 3 tend to be English dominant on entry into school and maintain
Spanish at a low level. Site 5 is located in a large urban area. The
students at this site appear to maintain their Spanish but to show
little growth in it over time.

Oral Language Proficiency Rating Scale

Teacher observation and rating of student language performance was
used in the study, along with other measures, to develop an index of
the student's oral language ability. Teachers, generally, have at best
minimal training in language assessment and are not consciously aware
of how sociocultural variables influence the manner in which morpholog-
ical, phonological, and lexical items are integrated into cohesive
discourse (Rivera & Simich, 1982). They do, however, have a working
knowledge of traditional linguistic terms such as pronunciation, gram-
mar, vocabulary, and comprehension. Recognizing these constraints and,
at the same time, recognizing that teachers are better qualified to
make valid predictions about their own student;' language abilities
than are outsiders (who generally would not be aware of the specific
rules of interaction implicitly or explicit'y agreed upon by partici-
pants in classrooms settings), the research staff at SEDL developed the
Oral Lan ua e Proficiency Rating Scale - OLPRS (Mace-Matluck, Tunmer, &
DUMTiguez,

Tasks, Materials, Scoring

To provide a familiar framework within which to approach observa-
tion, and to get teachers to consciously focus their attention on
student's language performance, the teachers were asked to observe the
language performance of particular students in their classes. They
were then asked to rate, on the basis of a set of descriptors, the lan-
guage performance of their students on a five-point scale (1 to 5, from
lowest to highest rating) for each of four language components (pronun-
ciation, grammar, vocabulary, comprehension) and for a fifth category
identified as "Overall Communicative Skill." This fifth category
resulted in a holistic rating (also based on a set of descriptors) of
each student's ability to participate in school-related or peer-group
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interactions in 0 given language within the school setting. It is the
rating in the fifth category, overall communicative skill, that was of
particular interest to the research team. A copy of the instrument is
provided in Appendix C.

OLPRS ratings were obtained for each student, for both English and
Spanish, twice during each school year. The first was obtained in the
month of December, after teachers had become familiar with the language
patterns and usage of their students; the second rating was made in
April, concurrent with the administration of the reading achievement
measures. Summary measures of performance were generated by averaging
the 5 subscale scores to obtain a single index of the teacher's ratings
of each student's proficiency in each language for each semester.

Reliability

Cronbach's alpha was computed for each of the sets of rating data
(English and Spanish; Fall and Spring semester) for each data collec-
tion year. Again, the cohort structure of the sampling plan is
reflected in these analyses as explained above. The results of these
analyses for the English data sets are summarized in Table 6.

As can be seen, no teacher ratings were obtained for the Year 1
target students in the Fall, but all were rated during the Spring
semester. In Year 3, the 20 student difference between Fall and Spring
ratings reflects target student replacement (kindergarteners withdraw-
ing in Sites 3 and 5 in late Fall just prior to the December ratings,
with their replacements not being selected until early Spring). The
discrepancy in number between Fall and Spring ratings in Year 4 was due
to a data collection oversight in some classrooms at Site 3; a similar
error was made in Sites 0 and 2 in the Fall of Year 5.

Table 6 shows that in each of the 5 collection years and for each
semester, the standardized coefficient alpha was .96 or greater, indi-
cating that the average score across the 5 scales is a highly reliable
indicator of the teach-Iris ratings. Thus, although the overall commu-
nioative skill rating was of primary interest in this instrument,
ratings from the other 4 scales were strongly related to it.

Table 7 presents the results of a similar reliability analysis
conducted on the Spanish ratings (by collection year and semester). In

addition to the explanations provided above for discrepancies in sample
size, there is a substantial decrease in the number of Spanish ratings
obtained relative to the number of English ratings. This occurred as
the students advanced in grade level and left bilingual instruction for
exclusive English instruction, and thus, mainly monolingual-English
teachers, who were not capable of rating their students' Spanish oral
language skills, and were asked to make the ratings in English only.

As with the English ratings, Table 7 shows that each of the
standardized alpha coefficients is high (.95 or greater), again
indicating that the scale average across the 5 rating scales is a
highly reliable index of the teachers' ratings of Spanish oral
proficiency.
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Table 6

Oral Language Proficiency Rating Scale - English:

Reliability Analysis of the Total Scale Score for Each Semester for
Each Data Collection Year

Semester

Fall

:.pring

Collection N cf N of Item Total Standardized
Year Cases Items Mean SD

1 0

2 118

3 289
4 304

5 217

1 41

2 118
3 309
4 270
5 262

19

- - - -

5 15.4 7.6 .99

5 16.9 6.5 .98

5 17.8 5.9 .98

5 18.7 5.4 .98

5 15.5 5.2 .96

5 16.5 6.4 .98

5 18.3 5.6 .97

5 18.8 5.8 .98

5 20.0 5.0 .97

2 ) ;)



Table 7

Oral Language Proficiency Rating Scale - Spanish:

Reliability Analysis of the Total Scale Score for Each Semester for
Each Data Collection Year

Collection N of
Semester Year Cases

Fall 1 0
2 109
3 229
4 229
5 149

Spring 1 41
2 104
3 278
4 230

155

2 1 0

?0

N of

Items
Item Total Standardized
wean SD

- - - -

5 22.2 4.5 .95
5 17.0 6.4 .96
5 17.8 5.4 .97
5 17.1 5.9 .98

5 21.4 4.6 .96
5 22.3 3.6 .96
5 18.0 6.5 .97

5 18.6 5.9 .97
5 19.5 5.2 .97
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Descriptive Statistics

The summary measure for the OLPRS is a singe index of the
teacher's rating of each student's proficiency in each of the language
for each semester. The measure was generated by averaging the five
suhscale scores in each rating.

In Table 8, are the basic descriptive findings for the OLPRS
measure. Presented first are the data for the Fall (OLPRSFE) and
Spring (OLPRSSE) ratings of the students performance in English.
Following these are the the Fall and Spring (OLPRSFS; OLPRSSS) ratings
for Spanish.

OLPRS - English. The teachers' ratings indicate that on the average
the students in the sample were able to participate adequately or
successfully in school-related and peer-group conversations (Level 3)
relative to their grade level on entry into the study. Two groups, Low
English and Low Spanish, received ratings that indicate that they were
unable to participate fully in school-related or peer-group activities
conducted in English. The Spring ratings, however, are somewhat higher
for these students such that only those students in the LOW English
category received a rating below Level 3. The growth rates are low for
all categories of students for both the Fall and Spring ratings. This,
we believe, does not suggest that students are not gaining in their
English language skills, but rather that as the demands of the
classroom increase the relationship between the students language
skills and their ability to handle instruction in English at the higher
grade level is taken into consideration when the teachers made their
rattnys. This, in fact, was confirmed informally in conversations with
the teachers.

Figures 5 and 6 show graphically the ratings of students discussed
above. In the Fall ratings, students who were rated lowest at entry
made the greatest gains. Students who were rated High English or High
Spanish appeared to either loose ground or progress only minimally, in
relation to the demands 'If the classroom from year to year. The Spring
ratings show all categories of students making slight gains in their
English skills. Note that the Spring entry ratings are somewhat higher
than the Fall ratings for the Low English and Low Spanish category
students, reflecting considerable growth during a given school year,

OLPRS-Spanish. As can he seen in Table 8, the general picture
that emerges from both the Fall and Spring ratings is that the teachers
see this group of students as entering school with native or
near-native ability to use Spanish but to show little growth in
Spanish, in relation to the demands of the classroom at subsequent
grade levels. The one exception is the students in the Low Spanish
category who show considerable gains in the Fall ratings over time. A

comparison of the entry Fall ratings with the entry Spring ratings
suggests that this group of students noticeably improve their Spanish
skills in their initial year of schooling. Data from Table 5 on
student performance in Spanish is displayed in Figures 7 and 8.
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Table 8

Oral Language Profictency Rating Scale:

Descriptive Statistics 4n Growth Measures from the Entire Sample and for Each Language Entry S-up

Instrument Measure Statistic Overall Law Eng. High Eng. Low Span. High Span.
OPRSFE S-Intrcp N 3.1 1.7 4.2 2.8 3.2
OPRSFE 5 -Intrcp S 1.5 0.9 0.9 1.4 1.6
OPRSFE S -Intrcp M 231 114 137 112 139
OPRSFE Slope M 0.2 0.6 -0.1 0.4 0.1
OPRSFE Slope S 0.6 0.6 0.5 0.6 0.7
OPRSFE Slope M 231 114 137

.
112 139

OPRSSE 5 -Intrcp 1 3.3 2.3 4.0 3.3 3.3
OPRSSE 5 -Intrcp S 1.4 1.2 1.2 1.3 1.4
OPRSSE 5 -Intrcp N 233 116 137 112 141

OPRSSE Slope N 0.2 0.2 0.1 0.2 0.1

OPRSSE Slope S 0.3 0.5 0.3 0.3 0.4
OPRSSE Slope N 233 116 137 112 141

OPRSFS S-Intrcp N 3.8 3.3 4.1 2.3 5.0
OPRSFS S-Intrcp S 1.7 1.8 1.6 1.2 1.0
OPRSFS 5-Intrcp N 222 108 114 96 126
OPRSFS Slope N -0.1 0.1 -0.3 0.5 -0.5
OPRSFS Slope S 0.9 0.8 0.9 0.8 0.6
OPRSFS Slope N 222 108 114 96 126

-RSSS 5 -Intrcp M 4.0 4.1 3.9 2.9 4.8
OPRSSS S-Intrcp S 1.6 1.6 1.7 1.1 1.0

OPRSSS 5 -Intrcp N 20 100 103 84 119

OPRSSS Slope N -0.1 -0.1 .0 0.1 -0.2
OPRSSS Slope 5 0.6 0.3 0.7 0.8 0.4
OPRSSS Slope N 203 100 103 84 119

2(2
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OLPRS: English
Average Unear Growth Overall

0 2 4

Grade in School (trelli
a Ov + LE 4 HE x HS

Figure 5, Average linear growth for fall MRS (Wish) over eetire $01/00 and for each longings entry
category.
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OLPRS: English
Average Linear Growth Overall

1

2 4

Grade In School (Spring)
Ei Ov + LE 4 HE A LS x HS

Figure 6. Average linear growth for Spring 01111S (English) over entire ample and for each language entry
category.
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OLPRS: Spanish
Average Linear Growth Overall

2 4

Grade In School (Fall)o Ov + LE 4 HE A LS x HS
figure 7. Average linear growth for fail %PAS (Spanish) over entire sample and for each language entrycategory.
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QLPRS: Spanish
Average Linear Growth Overall

.0---....,..-3-

2 4
Grade In School (Spring)

o Ov -1- LE o HE A L )( HS
figure 8. Average linear growth for Spring %IRS (Spanish) over entire sample and for each language entry

category.
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Student performance on the OLPRS by site. The language environ-
ment of the students from which the sample was drawn differed consider-
ably. Students in the border sites (Site 0, Site 1, and Site 2) were
in schools where the student population was essentially Hispanic, and
from homes where Spanish was spoken; Spanish was also widely spoken in
the community. In Site 3, in the Central Texas area, the students
heard Spanish spoken in their homes, but English was the primary lan-
guage of the wider community. The students in Site 5 live in an urban
area, but their homes, generally, are located in neighborhoods where
Spanish is widely spoken. Thus, the children in Sites 3 and 5 are much
more likely to have wider exposure to English on entry into school and
less exposure to Spanish than are the students in the three border
sites. Site differences are apparent in the OLPRS ratings of these
students both on entry and in subsequent years.

As can be noted in Figure 9, Fall entry ratings for the students
in English at all sites is quite similar (at about mid-scale). Growth
in English is lower for students in Site 0 and Site 1 than for those at
the other three sites. Site 2, while located near the border, differs
from the other two border sites in its relationship to English-speaking
communities. This situation is commented upon further in a subsequent
section of this Volume. The Spring ratings for the sites show similar
patterns.

The Fall entry ratings in Spanish (Figure 10) reflect the chil-
dren's linguistic environment. All groups, except at Site 3, were
rated as native or near-native in Spanish on entry into school. The
students at Site 5 maintained their entry level rating over time, in
relation to the demands of the classroom, and those of Site 3 showed a
small increase over their entry level rating. It would appear that the
students at these two sites were growing in their ability to use the
formal aspects of Spanish. In the border Area, students in Sites 1 and
2 show some decline in their ability to perform in Spanish in relation
to classroom demands, but still are estimated to be above mid-scale at
the end of fourth grade. The students at Site 0 present a very differ-
ent picture. They enter with native-like ability in Spanish but show a
sharp decline in their ratings over time. The Spring ratings (Figure
11) show a very interesting pattern. During the students' initial year
in the study (kindergarten in most cases), their Spanish skills
increase from Fall to Spring, except for Sites 0 and 3, where some
decline is shown. Their exit scores, based on the Spring ratings at
the .ind of the initial year, suggest that there is a general decline in
their ability to function in Spanish in the classroom over time (except
for Site 3 where growth is shown) and that the students at Site 0 are
also projected at above mid-scale at the end f fourth grade, with less
of a decline than shown in the Fall ratings. Interpretation of these
data is difficult to, to say the least. However, both sets of data
(Fall and Spring ratings in Spanish) suggest that, except for Site 3,
the students' Spanish skills, in the eyes of their teachers, are less
adequate for school purposes as they progress in school than they are
on entry.
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OLPRS: English
Average Linear Growth Overall: By Sites

2 4-

Grade in School (Fall)a SO + 51 0 S2 A S3 ; S5

Figure 9. Average linear growth for Fall MRS (Foglia') by Wes.
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OLPRS: Spanish
Average Linear Growth Overall: By Sites

2

Grade In School (Fall)
a SO + S1 0 S2 A S3 x S5

figure 10. Average linear growth far fall 011RS (sposish) by Wes.
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OLPRS: Spanish
Average Linear Growth Overall: By Sites
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Grade in School (Spring)
a SO + Si 4: S2 a S3 x s5

Figure II. Average Bator growth for Spring WAS (Spanish) by sites.
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Taped Interactions - Language Samples

A number of scholars studying the relationship between language
and thought have discussed the use and interpretation of language in
different contexts; others have noted the effects on language behavior
of differing participants (e.g., age, sex, status relationships) and
differing topics. In an effort to gain as wide a representation of the
student's language abilities, for the purpose of monitoring the stu-
dent's language growth as well as verifying information obtained on
other measures, audiotaped speech samples were taken once a month from
selected target students. The samples were taken on a rotating sched-
ule in three communication settings: in the classroom, in the home,
and either on the playground or in other noninstructional settings
within the school. Procedures for obtaining and evaluating these sam-
ples were developed by the SEDL research staff (Mace-Matluck, Tunmer, &
Dom(nguez, 1978).

The taped interactions have provided the study with a rich data
bank from which valuable insights have been gained into the language
development of the students, their language preference in each of the
communication settings, and the patterns of language use that are found
within the student's environment.

Tasks, Materials, Scoring

The taped samples for each child are twenty-to-thirty minutes in
length. For taping in the classroom, standard, high-quality cassette
tape recorders and lapel microphones were used. Generally, the data
collector, after ensuring that the teacher was familiar with the
recording equipment, left the room and returned at an appointed time to
collect the c pment and tape. The teachers were instructed to tape
instructional segments or typical classroom interactions which involved
the target children. In many cases, those selected by the teachers for
taping were small-group lessons from the various content areas.
Others consisted of the teacher interacting with a single student
either in an instructional role or as a conversation partner. The
latte were more prevalent in the data from the kindergarten and first
grade -lasses.

The taped samples on the playground and in the home were obtained
by placing an activated microcassette tape recorder (Sony M-1028) in
the pocket of a specially-designed belt-and-sash worn by the child.
This is similar to that worn by children on school-crossing patrol. A
very small lapel microphone extended from the tape recorder up under
the sash and through a buttonhole at shoulder height, ensuring that the
microphone was ideally placed to pick up the student's speech, as well
as that of others around him. After recording the identifying informa-
tion and potential interlocuters and ensuring that the equipment was
recording, the data collector withdrew from the scene, although in the
case of the playground setting, the data collector remained nearby to
he of assistance if needed. The data collector also engaged the target
child in a brief conversation and recorded this interaction on the
beginning footage of the tape to assist the researchers in identifying
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the voice of the target student from among his peers. The placement of
the microphone also assisted in this matter since the volume and qual-
ity of the target student's voice differed from that of the students
who were not wearirg the equipment.

During the first two years of the study all target children (N 2
40 in Year 1, and N = 120 in Year 2) were taped once a month. However,
such extensive taping heavily taxed the fiscal and human resources
available to the study; and, after examining the language data
collected during those two years, it was decided that the validity of
the oral language proficiency test scores and teacher ratings could be
aaequately evaluated via tape data obtained from a reduced sample of
60% of the original sample. Thus, only 6 students from the originally
selected 10 targets per classroom were taped in subsequent years. The
taping schedule was further revised the following year to limit the
taping in the home to one sessior per year, as opposed to the two that
were scheduled for the first two years.

For the first three years of the study, each of the tapes were
transcribed by a bilingual speaker of English and Spanish. In subse-
quent years, because of limited resources, only selected tapes were
transcribed. SEOL staff members and/or university graduate students,
who have expertise in oral language assessment and linguistics,
examined the taped samples (and the transcripts where available) for
extent and quality of language and for language preference in each of
the communication settings. As the tapes were evaluated, certain
information was recorded about the total interaction (e.g., general
language of the student and of the interlocuters, dialect variations,
instances of codeswitching and language alternation, errors in phonol-
ogical and grammatical structures). After extensive examination of the
language sample, the student was assigned a rating in each of the cate-
gories of the OLPRS (a 1 to 5 point scale from lowest to highest, as
described above), using the same criteria used by the teachers in
making their ratings on the OLPRS. A sample of the rating form is
provided in Appendix D.

As sometimes happens when relying on natural, or spontaneous,
speech samples, the data are inadequate for the purposes intended
(e.g., the target student says very little during the interactions,
joins his friends to watch a program on television, or the tape
recorder malfunctions). To be rated and included in the analyses, the
sample had to be adequate, both in quantity of speech and quality of
the recording, to allow a judgment to be made about the student's
performance in each of the categories which comprised the rating. The
speech samples, generally, were of good quality and contained suffi-
cient participatinn by the target student to be rated in one or both
languages.

In deriving a summary measure for the tape ratings, for each tape
available in each setting where there was a sufficient sample to rate,
and for each language rated on such tapes, the 5 OLPRS rating scale
values were averaged to obtain an overall scale measure. Since
multiple ratings were available within settings for most students, a
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comparison between the largest average rating and the smallest average
rating was made within each setting and language. The results of this
comparison are presented in Table 9. Over the 2,328 rateable samples
collected over the 5 year data collection phase of the study, less than
1% show average rating differences which exceed 1 point on the five-
point rating scale, and less than 5% show an average difference greater
than 0.5.. It is important to remember that this comparison is made
within settings and languages, and speaks only to the comparability of
multiple samples within a language-setting combination--it does not
suggest that the tape ratings show little difference between settings
or over time.

Given that the differences between average ratings within a given
setting and language were found to be minimal, any of the available
averages could have been selected to represent a given student's profi-
ciency rating within a setting without introducing much error. How-
ever, in order to be systematic, and to give the student the "benefit
of the doubt," the maximum average was selected to represent perfor-
mance whenever multiple ratings were available for a given setting
within a given year.

In order to assess whether there were significant differences
between ratings when multiple-setting ratings were available, compari-
sons between pairs of such ratings were made. The analysis wrs con-
ducted only on pairs of available English ratings, and only for the
bilingual sample, since the average tape rating summary measures were
generally at the top of the scale for (1) English usage by the
monolingual-English sample, and (2) Spanish usage by both the
monolingual-Spanish and bilingual samples alike. Within each instruc-
tional year, the maximum average within each setting for each student
was selected, and comparisons of these maximum averages were made
between settings. Descriptive statistics on the maximum average for
each member of a setting pair (Classroom-Playground,.Classrcom-Home,
and Playground-Home) in each instructional year are presented in Table
10, From th, table, there appears to be little systematic difference
between maximum average rating means (or standard deviations) between
setting pairs. Given this, for each language, the maximum average
rating across settings was selected to represent each student's oral
proficiency as indexed by the tape ratings.

A second important piece of information from this data set
concerns language preference within the three settings. Descriptive
data on such preferences are discussed in a subsequent section of this
document.

Reliability

For each collection year, Cronbach's coefficient alpha was
computed for the maximum average rating samples within each setting and
language. The results of these analyses for tha English ratings, sum-
marized in Table 11, show that all coefficients are .78 or greater, and
support the high reliability of this rating index.
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Table 9

Language Sample Tape Ratings:

Analysis of the Difference between fte Minimum and Maximum
Average Scale Ratings for Each Language and Each Setting

Over Collection Years

Percentage of Cases
Language Setting Differences > 0.5 Differences > 1.0 Total N

English Classroom 12.1 1.9 481
Playground 4.1 1.8 444
Home 3.3 0.3 333

Spanish Classroom 1.7 0.3 293
Playground 2.7 0.7 439
Home 0.6 0.0 338

Average 4.1 0.8 388

Total 2328
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Table 10

Language Sample Tape Ratings - English:

Descriptive Statistics on Maximum Average Scale Ratings When
Ratings from Two Settings Are Available

figetLIFIatire
Instructional Fi-Firsilimerliverl er

Setting Combination Year Mean SD Mean SD N

Classroom-Playground 0 4.8 .47 4.8 .42 54
1 4.7 .49 4.7 .51 69
2 4.6 .58 4.8 .42 86
3 4.6 .49 4.8 .33 19
4 4.6 .41 4.8 .31 12

Classroom-Home 0 4.7 .55 4.9 .32 42
1 4.7 .44 4.7 .51 71
2 4.7 .50 4.7 .38 63
3 4.5 .56 4.5 .70 24
4 4.8 .36 4.8 .22 5

Playground-Home 0 4.8 .43 4.9 .35 48
1 4.7 .54 4.8 .43 70
2 4.9 .31 4.7 .32 60
3 4.8 .31 4.7 .65 21
4 4.8 .31 4.8 .20 6

Total 650
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Table 11

Language Sample Tape Ratings - English:

Reliability Analysis of the Total Scale Score for the Maximum
Average Rating Samples for Each Setting for

Each Data Collection Year

Setting

Classroom

Playground

Home

Collection N of

Year Cases

1 26

2 68

3 134
4 133

5 120

1 8

2 50

3 145

4 127

5 114

1 12

2 41

3 102
4 98

5 80

2 J

36

N of

Items
Item Total Standardized
Mean SD

5 16.4 5.2 .96

5 20.0 4.0 .94

5 24.3 1.8 .89
5 23.1 2.5 .90

5 22.3 3.7 .97

5 21.5 2.3 .83

5 21.8 4.3 .96

5 24.4 1.3 .83

5 24.1 1.3 .78
5 24.4 1.4 .88

5 19.7 4.4 .96

5 22.2 2.9 .90

5 24.3 1.5 .84
5 24.1 1.5 .83

5 23.5 2.3 .91



Table 12 presents the results of the reliability'analysis of the
Spanish ratings. These ratings show marked ceiling effects relative to
the English ratings (larger means and smaller standard deviations
coupled with many instances of deleted items due to no variance), and
thus, show reduced reliability coefficients. However, in all cases
where these effects are less severe, with the exception of the Year 1
Classroom-ratings, the coefficients are quite acceptable.

Descriptive Statistics

As noted above, the taped interactions were taken in three commu-
nication settings: in the classroom, on the playground, and in the
home. (n all but the classroom setting, the student had relative
freedom -o communicate in the language of his choice. As can he seen
in Table 13, the students tended to interact in the language(s) in
which they had considerable skill. In those interactions in which
English was used, the students' perforoiance was rated native or near-
native, as reflected by the 4+ ratings. Similarly, the interactions in
Spanish reflected native speech (5.0). The growth rates are negligible
since the students had mastered most If the structure and functions of
the language to communicate succesIfully in the language of their
choice.

The taped interactions allowed us to examine the patterns of
language choice over time at each of the sites. Displayed in Table 14
are the descriptive findings relative to these patterns. The table is
organized along the left margin by sites and by language (English,
Spanish, Both). The choice of language is presented by setting for
both entry (B) and exit (E) points of the study. The statistic
reported is the percentage of children whose taped interaction
reflected a particular language choice. For example, at Site 0, at the
beginning of the study, 35% of the children's tapes were primarily in
English, 14% primarily in Spanish, and 51% contained sufficient usage
of both to rate the student's interaction in both Spanish and English.
At exit (mostly 4th grade), however, 45% of the tapes in the classroom
tqera primarily in English, none were primarily in Spanish, but 55%
contained usage of both languages.

The general picture at Site 0 is one in which both English and
Fpanish are used in the classroom, with greater use cif English occur-
ring at the later grades. Spanish is the language of the playground,
however, with a slight shift toward English at the end of the study.
Spanish is maintained in the home, with a slightly greater use of
English occurring in that setting toward the end of the study.

In Site 1, the pattern of language choice in the classroom is
similar to that of Site 0; both languages are used by about one-half of
the students, however, approximately 10% of the students were still
using primarily Spanish in the classroom at the end of the study. On
the playground, primarily English or use of both languages is found in
the tapes of the majority of the students. Spanish is maintained in
the home, with a slight shift to greater use of both in this setting at
lie end of the study.
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Table 12

Language Sample Tape Ratings - Spanish:

Reliability Analysis of the Total Scale Score for the Maximum
Average Rating Samples for Each Setting for

Each Data Collection Year

Setting

Classroom

Playground

Home

Collection N of N of Item Total Stanciar,2ized
Year Cases Items* Mean SD

1 15 4 18.9 1.1 .45
2 53 4 19.7 .8 .50
3 76 2 9.9 .2 .00
4 96 5 24,1 1.4 .78
5 53 1 - - -

1 36 5 24.3 1.7 .80
2 96 5 24.6 1.1 .77
3 119 4 19.9 .4 .80
4 116 5 24.6 .7 .57
5 72 4 19.8 .6 .71

1 28 5 24.0 1.7 .62
2 89 5 24.6 .9 .69
3 99 5 24.8 .8 .83
4 73 5 24.4 1.1 .77
5 49 4 1Q.4 1.1 .84

*Items with no variance were deleted from the analysis. For each
deleted item, its mean was 5.0 (i.e., all respondents were rated at
the top of the scale).
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Tillie 13

Taped Interactions Language Sapless
Descriptive Statistics on Growth /Insures frog the Entire Sample and for Each Language Entry Stoup

Instrument /leisure Statistic Overall Low Eng. High Eng. Low Spa.. High Spin.
LSTRE S-Intrcp ?I 4.4 4.3 4.5 4.1 413
LSTRE S-Intrcp S 1.1 1.3 0.9 0.9 1.1
LSTRE S-Intrcp N 133 59 94 60 93
LSTRE Slope n 0.1 .0 0.1 .0 0.1

LETRE Slope 5 0.3 0.5 0.2 0.3 0.4
LSTRE Slope N 153 59 94 60 93

LSTRS S-Intrcp N 5.0 5.0 5.0 3.0 5.0
LSTRS S-Intrcp 5 0.2 0.2 0.3 0.3 0.2
LSTRS S-Intrcp N 119 64 55 23 96
LSTRS Slope N .0 .0 -0.1 .0 .0
LSTRS Slope 5 0.2 0.2 0.2 0.2 0.2
LSTRS Slope 4 119 64 55 23 96
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Table 14

Taped Interactions Language Samples:

Percentages of tapes by Lacguage Choice for Each Site

Classrooe

Setting

Playground Rom

Site
mmoi.

language

Use Beginning End Beginning End Beginniq End
omm.momm.

0

alral N
English 35 43 4 12 9 13

Spanish 14 0 73 53 66 53
Both 31 53 22 33 26 32

1 English 36 36 9 27 9 9

Spanish 27 9 36 18 73 55
Both 36 56 55 55 18 36

2 English 56 67 29 32 22 31

Spanish 41 33 50 50 39 44

Both 4 0 21 18 19 25

3 English 95 100 100 98 83 100

Spanish 3 0 0 0 3 0

Both 0 0 0 2 13 0

5 English 76 82 45 66 46 52
Spanish 16 15 13 13 33 35
Bel 7 3 40 21 21 13

Site 0 (K-4): 1'51,51,47

1 (K-41: P11,11,11

2 147,34,32

3 (K -2)s 1042,42,40

5 (11-2): 1067,62,52

2 3 ti
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At Site 2, a larger number of students used primarily English in
the classroom throughout the study than did the students in Sites 0 and
1. However, 33% of the students were still using primarily Spanish in
the classroom interactions at the end of the study. Use of primarily
Spanish or primarily English accounted for approximately 80% of the
interactions on the playground. Spanish is the language of the home
for the majority of the students, but a greater use of English is
noticeable at the end of the study. At this site, the students tend to
use primarily English or primarily Spanish in their interactions (as
opposed to use of both languages) to a greater extend than cn the
students at Sites 0 and 1. This is particularly true in the school
settings.

Site 3 differs considerable from the other four sites in the
study. The language choice of the students at this site is almost
exclusively English in all settings.

At Site 5, English is used extensively in all settings. However,
in the home Spanish is maintained by about one third of the students,
and both languages are used on the playground and in the homeby a

sizeable number of students.

Sumo ry

Adequate and accurate assessment of the oral language abilities of
young students has long posed a challenge for practitioners and
researchers alike. Objective measures, such as the currently-available
standardized oral language proficiency tests, have been widely
critized. The widespread dissatisfaction with these measures arises
from the belief that these tests do not reflect the totality of the
language resources that children possess, nor do they adequately
predict children's ability to perform in the school setting. The
inadequacy of such tests is undoubtedly due in part to the present
state of knowledge, which at best is only partial or incomplete with
respect to what constitutes language proficiency. Further dissatisfac-
tion arises from the concern that formal testing of young children's
language may in fact be measuring many things other than language
(e.g., general readiness for school; knowledge of test-taking).

Subjective measures, such as teachers' ratings, have been maligned
by some who point to the "human element" that comes into play with such
procedures. Are criteria the same for each rater? How skillful are
teachers in their ability to judge student performance in relation to
the student's actual language resources? Are teachers influenced when
making their ratings by how the student performs academically rather
than by his language abilities per se?

Natural, or free speech, samples avoid some of the potential pit-
falls of other types of measures, but they,too, have their limitations.
How much speech should be collected, and how often should one collect
such speech to be reasonably certain that the full range of a student's
language abilities has been captured? Are those collected representa-
tive of the speech activities normally encountered by the student?
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The SEOL research staff, fully aware of the limitations of the
various kinds of measures and of the hazards involved in oral language
assessment, employed multiple measures in an attempt to obtain a
reasonahlely accurate index of each student's oral language abilities
and patterns of language choice over time. To the extent that we have
been able to do this, a number of statements can be made:

- the students in the sample, on entry into school, varied
considerably in the their degree of bilingualism

- the students, generally, made considerable in progress in
acquiring skill in English; less growth was observable in their
performance in Spanish

- site differences were apparent in the students' facility in
Spanish and in English on entry and to their subsequent growth
in each of the languages

- site differences were also observed in the patterns of language
choice, both at entry and over time

- the language measures used provided information that illustrates
the reed for further research on effective means for assessing
the oral language proficiency of young students. When compared
to the teachers' ratings, the oral language proficiency test
appeared to underestimate the stueents' ability, in both
languages, on entry and to overestimate their ability at the
higher grades.

Problems of language assessment notwithstanding, a number of
factors may account for the growth patterns shown in the data. First,
on entry into school, the students' new environment provides a wide
exposure to English and to the formal aspects of language; thus, the
opportunity as well as the necessity to learn English becomes greater,
resulting perhaps in strong motivation to acquire English skills.

Secondly, instructional decisions made at the time of entry and
thereafter are undoubtedly a contributing factor. All of the students
in the bilingual sample were in bilingual programs at the time of stu-
dent selection (kindergarten or first grade). However, some were main-
streamed to English medium classes after one year; others remained in
bilingual classes throughout the years of the study.

Finally, the nature of the instructional program and of the read-
ing program to which the students were assigned undoubtedly affected
the student's growth, or lack thereof, in English and Spanish. Even
though all of the students in the bilingual sample were assigned to
bilingual programs at their entry into the study, not all of the stu-
dents began initial reading instruction in Spanish; some received
instruction in both languages concurrently, others were transferred to
English reading'instruction after one semester in first grade, others
received their reading instruction entirely in English, and some were
provided reading instruction primarily in Spanish from two to four
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years. Moreover, the c-iracter of the reading instruction differed
from site to site and from classroom to c:assroom (see Volume VI:
Instruction). For example, instruction in some classrooms focused
heavily on letter-sound correspondence in the early stages of instruc-
tion; in others instruction was provided in the various components of
reading from the early stag,11 onward. Some classrooms were successful
in promoting effectively language and literacy development. There is
evidence in the data that it is certainly possible for bilingual
children to thrive in schools an that by the time some of the chil-
dren reach second and third grade they are proficient speakers of two
languages and are fluent reauers in both Spanish and English. However,
it takes (long other things) skillful teaching and attention to the
development of language in a variety of ;:ontexts within the school.

Other factors outside of the school most certainly , led a role
in shaping the growth patterns of the students. These i E, ude (among
others) locale and the extent to which the two language: .re used in
the community, as well as the role of the home "Anguage iu the affairs
of the home and of the community; attitude of the student and othe-s
toward the maintenance of Spanish and/or the acquisition of each of the
languages; and the extent to which written materials and formal usage
are availab.0.; to the students in each of the languages.
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APPENDIX A

Description of the Bilingual Syntax Measure and the
Baterfa Woodcock de proficiencia en el ididai=Wrsion en EspaRbl



THE BILINGUAL SYNTAX MEASURE

The Bilingual Syntax Measure - BSM was developed "to provide an
instrument to measure oral language proficiency" which will allow
ipqerences to be made "about a child's language dominance, the level of
se.:ond language acquisition, and the degree of maintenance or loss of
the first language" (Burt, Dulay, HernSndez-ChSvez, 1976, p. 13). The
BSM exists in two levels in both English and Spanish. Level I is
designed for use in Kindergarten through Grade 2. Level II was not
used by any of the districts in the study, therefore, it will not be
treated here.

Each test is administered individually. Administration time
required is approximately 10 to 15 minutes per test. Trained school
personnel, who were proficient in the language being tested, adminis-
tered the BSM to one cohort of kindergarten students in one of the
school districts in the study. This occurred as a normal procedure in
the district's process of identifying limited English-speaking stu-
dents for program placement. The materials consist of an administra-
tIun manual in each language, the Picture Booklet containing the
stimuli for the items, a response booklet for each child in the
appropriate language (English or Spanish), and a technical manual.

The theoretical framework underlying the BSM is derived from the
assumption that children acquire a second language by a process of
"creative construction.' Syntax was chosen as the measure of profi-
ciency "because it is more stable across idiolects and dialects than
vocabulary, pronunciation, or the functional uses of language. BSM
items were constructed to elicit natural speech in English and it
Spanish which could then be measured for syntactic proficiency" (Burt,
Dulay, & Hern(hdez-Chivez, 1976, p. 13). The test consists of 25
items.

In the first five items, the student is shown a 8 1/2" x 11"
brightly-colored picture. The examiner points to a part of the picture
and poses the stimulus question. The stct;ent's response is recorded
verbatim for each item for which lines are provided (four of the five
items). If the child has not responded to at least three of the test
questions, the test Is discontinued at that point. If the child has
responded to at least three test questions, the examiner proceeds to
the next ret of items. For items #6 through #9, the child is shown
simultaneously the previous picture and an additional picture which
extends the scene presented earlier. The examiner again points to the
appropriate section(s) of the pictures and poses the stimulus question
and records the student's response for each of the four items. A new
picture it presented for items #10 through #18, and the student's
responses are recorded for those questions for which lines are provided
(seven of the nine). For the final five items, three new pictures are
presented and the test procedure described above is continued, with
student responses recorded for three of the five items.

Following completion of the test, the scorer evaluates the stu-
dent's response for each item recorded and, on the basis of criteria
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provided on the final page of the student's response booklet, assigns
one of five levels: Level 1 - No English (Spanish); Level 2 -
Receptive English (Spanish) only; Level 3 - Survival English (Spanish);
Level 4 - Intermediate English (Spanish,; Level 5 - Proficient English
(Spanish).

M
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BATERIA WOJOCOCK DE PROFICIENCIA EN EL IDIOMA -

VERSI6N EN ESPANOL
(The Woodcock Language Proficiency Battery - Spanish Form)

Woodcock Language Proficiency Battery - Spanish Form (WLPB-Span)
is designed for use with Spanish-speaking students who have English as
their second language. The instrument provides "an overview of their
(the students'] Spanish language skills, which can aid instructional
planning" (Woodcock, 1981b, p. 8). The battery exists in both English
and Spanish, however, only the Spanish edition was used in the present
study with the monolingual Spanish-speaking students in the Northern
Mexico site.

The battery is designed for use with students ranging from pre-
school youngsters through university students and adults. In all sub-
tests, the items are arranged in order of difficulty, with the easiest
item first and the most difficult item last. The "operating range" is
the set of consecutive items below which the student has essentially a
100% chance of getting all items correct (the basal level) and above
which the student has virtually no chance of getting any items correct
(the ceiling level). The goal of the testing is to start at an appro-
priate point within the student's operating range and then continue
testing until all items within the operating range have been adminis-
tered. The rules for obtaining basal and ceiling levels are included
at the beginning of each subtest in the test hook and are stated
briefly at the top of each suhtest in the Response Booklet. An example
of the procedure used for determining these levels are described below
as each of the subtests is discussed.

E nt is administered individually. Approximately 45 minutes
is required to administer all eight suhtests. Trained SEDL data
collectors, who are native speakers of Spanish, administered the test
battery to the students in the study at the Northern Mexico site. The
materials consist of an examiner's manual; a test book which contains
the test stimuli, both verbal and visual; and a Response Booklet for
each student.

The WLPB-Span samples a wide range of language skills (oral, read-
ing, written) normally required for performance in school. The test
consists of eight subtest s: Picture Vocabulary, Antonyms-Synonyms,
Analogies, Letter-Word Identification, Word Attack, Passage Comprehen-
sion, Dictation, Proofing (Punctuation and Capitalization, Spelling,
Usage).

The first subtest, Picture Vocabulary, requires the student to
provide a verbal label for pictured objects or actions. There are 33
items in this subtest. For Preschool through Grade 3 students, the
test is begun with Item #1 and proceeds until the student responds
incorrectly to five consecutive items (ceiling level). Older students
begin with more difficult items; for example, Grade 4 through Grade 6
students begin with Item #4, and adults begin with Item *15. Each item
administered is scored by placing a "1" (correct response) or a "0"
(incorrect or no response) in the appropriate space in the Response
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Booklet. If a student provides an answer that cannot be scored either
"1" or "0," probes are provided to assist in clarifying the student'sresponse. The raw score for the subtest is the number of items correct
and is obtained by counting as correct all items below the basal level(five consecutive items correct) plus all items scored as correct in
the student's operating range (from basal level to ceiling level).
Essentially the same scoring procedure is used for all of the subtests,
'iith some variation required in the suhtosts of written language.

The second subtest, Antonyms-Synonyms, measures the student's
knowledge of word meanings. Part A (Antonyms) requires the student to
state a word whose meaning is the opposite of the stimulus word pre-
sented by the examiner. Part 3 (Synonyms) requires the student to
state a word whose meaning is approximately the same as the presented
word. The Antonyms portion of the test contains 32 items; the synonyms
portion contains 25 items. There are no visual supports for this
subtest.

In the third subtest, Analogies, the student is required to com-
plete phrases with words that indicate appropriate analogies (e.g., Los
gatos andan; los peces nadan). Thirty-seven items are included
in this subtest.

The fourth subtest, Letter-Word Identification, requires the stu-
dent to identify (read) letters and words that appear in large type on
the student's side of the test book. This subtest contains 50 items,
the first four of which are letter-identification items; the remaining
46 items require the student to identify words.

In the fifth. subtest, Word Attack, the student is required to read
nonsense words (letter combinations that are not actual words). This
subtest measures the student's ability to apply phonic and structural
analysis skills in order to pronounce words that may be unfamiliar.
The 28 items of this subtest were "selected so that almost all phonemes
in the Spanish language are represented by at least one major spelling
pattern" (Woodcock, 1981b, p. 5).

The sixth subtest, Passage Comprehension, utilizes the cloze
procedure. It measures the student's ability to use contextual infor-
mation in a short passage to supply a key word missing from the text.
Examples of appropriate responses are provided. There are 28 items in
this subtest.

The seventh subtest, Dictation, requires the student to respond in
writing to a variety of instructions requiring knowledge of letter
forms, spelling, punctuation, capitalization, and usage. Most of the
items require the student to write a single word or abbreviation in
response to the examiner's instructions. All items are presented in a
manner similar to a traditional spelling test. This subtest contains
42 items.

The final subtest, Proofing, requires the student to identify
mistakes in typewritten passages and to indicate how to correct each
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mistake. The student is informed that each typewritten passage con-
tains one and only one error. Errors include incorrect punctuation,
incorrect capitalization, inappropriate form of a word, and misspell-
ings. This subtest contains 40 items.

The WLPB-Span is designed so that a combined score from the Dicta-
tion and.Proofing subtests may be obtained on the punctuation and
capitalization items, the spelling items, and the usage items. Provi-
sions are made in the Response Booklet for the examiner to score across
the two subtests in respect to these components and to plot results on
the subtest profile. The two written language subtests (Dictation and
Proofing) contain 23 items measuring punctuation and capitalization
skills. A score for spelling may also he derived from the 34 items
from the Dictation and Proofing subtests. Similarly, the score for the
usage items is compiled on the bases of 25 items drawn from the two
subtests.

Although subtests are the basic component of the WLPB-Span,
clusters of subtests provide the primary basis for interpretation.
Four cluster scores are derived from the raw scores. An oral language
performance score is obtained from the student's performance on the
Picture Vocabulary, Antonyms-Synonyms, and Analogies subtests. This
measure of oral language is based on the rationale that "the abilities
required to derive meaning and produce meaningful responses in the
execution of certain cognitive tasks are prerequisites to understanding
and producing oral language" (Woodcock, 1981b, p. 40). A reading score
is derived by clustering the student's performance on the Letter-Word
Identification, Word Attack, and Passage Comprehension subtests. These
subtests represent "three of the most significant aspects of overall
reading ability" (' Woodcock, 1981b, p. 40). The cluster score for
written language is obtained from the student's performance on the Dic-
tation and Proofing subtests. This cluster measures written language
skills in two contexts (i.e., supplying the correct form upon demand
and detecting errors in previously written material). An overall score
is a composite score based on the three clusters described above, and
its "primary function is to provide a general index of overall
functioning in the Spanish language" (Woodcock, 1981b, p. 41).

To obtain the cluster scores and overall score, percent correct
indices are computed for each of the subtests which are then averaged
based on the clustering described above.
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; -Jutj.tf Alk.rrirl? jj1:fjAz
Ir- 10 I

BEST COPY AVAILABLE LJAt V!,GE ASSESSMENT SCALES

Name

50tJ eAl t-ic"
111.5t7u...twns

"l" rjl

-
y ,:etty

4 fo.4 five -- A

5 yetiow-yellow -2 .,"
6 fe:.s
7 hit hit -- 't
8 hop-op - 29 I.!.
0. spun-spun -

1C. esptcsalty-speciAlly
ott pat -

": cl b--17.!C,< 7

(twat PF.E1
n++ -

LAS Lc l I Eniish)

St. t

it lultu I /`..5

11 ihc 11, .

18. *hi:, tri -r
19 chain choir, t S

20 shop-chop " .
21 nce-risn 4

-- 22 ten-tan -
23 ',e-et
24.

2C "
2. riot., ...or,
28. cold-gold '6
29 whether .ve.nher - 99,1 Cr.,
30. rein 14,1 5

If t EXICAL
7Licher Instructions- Tell the stud' rt ty_ 7,1 u

co L++, T....ff.:, The., posit IC t. and t this

51.31n

03 d.,P

e,
36

41 chicken
42. Mead
43. hammer
44. submarine
45 dinosaur
46 watermelon (melon)
47. candle
48 .atolexe
49 Come'

JfiSrC.)

.; 12 ++ +-sr.

7( 2. ti, P. 19, 97 -I:3, lit, em'.

ri.)-IONEMES.
Sluaent Instrucoores- Ate y...0 ready, yOU so, NxtiCtly
wh, ou neat 0(5 the TaPe.

r.:...ffliptes If you heJr (Icy.. you se,, dog If 0.4u near.
ti's ratrnra.yOu saY

51.
52.

53.
54.

55
_. 56.

57-
58.

this
My father is further.

very
Ths rivers are moving.

Yes
TII. yard is /show.
I am

he hat is hot. I

1,2.3

12, 13. 14

18, 19. 20

23, 24

tern 5 rmssed, these activities in the LS" Language A'ms SudolAnent
I Ent.; -Ii) wc.,:d be appropriate

73T, 0.

Date of Bath

Teacher _ _

t-tv hi...teeed

61 bad
f...* .at on 4 Anyt

4-": can ,otry

thing
56 Old(jyisr.rn .

67 cheap
G8 1-1,2 hrwed h:; chocolate

59 Peat.
70. The boys_ wave busy

71 bed
72. Let the pet in.

to.id
74. The food was good,

75 h
He76. -e bit the chip.

_ 77. rib
78. The crab was in the tub.
79. beet
SO. 1 nay need the fed.

I

I

81 bat
82 My gum is lood.
83 pilit.
84 There's white and wheat.
85.
SG

Wont
The pig was Ph the perk. t

Age

29. at), 31

36. 37

40 41, A.2

46, 48 51

54, 121 122

61.63. 64

66. 6C. 93

/1. 73 74

77, 78

82. 83, 84

87,88.89

91, 92. 94

98.9 100

95, 124

sE`',ITENCE COMPR EHENSION
..t-dent Instructions. Lister Tape, 7` 171 potrIT To :he

,ows what You heard.

87. The forks are held by both child/en
88. The man is pushed by the woman.
89. The girl is not on the bike.
90. The bey doss not held a duck.
91. The woman feeds hornet with a spoon
92. The men and women we very unhappy.
v3. The woman is riding the horse and the

little girl is watching.
94. The feast lithe boy Is sitting.
95. The boy is &Stang the parrs food.
96. The at Mord and the dog set.

Any or all of the fallowing LAS() Language Arts Supplement
gam,' rmd activitiel would he approorwe fur .f rIchment of
oral comprehension: 9, 15, 17, 34. 38. 4.3,45, 48, 49, 52, 57.
63. 65, 69, 71. 74, 79, 90, 93, 104, 115. 116, 123. etc.

V ORAL PRODUCTION: (Stoeytening)

Scored on beck of this sheet.

Prs

Ti
1

Lex,

2

Phon.

3

cupvtight C 197* 1977 Onguemenici Group

SCORING CALCULATIONS
Sub-

Comp. Prod. Total

4

el
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LAS® I Student Score Sheet

Nam.

BEST COPY AVAILABLE

Date, of Test "'

V Production Storytelling

Student instluctoll,' Now %-r.e're going to have a story. See these picture$7 Aren't they neat".V011, thes. ,,.1 '{
tell a story ,id I'm going to play the start; for you now After the story is over I'd like you to telt me rrin story,
as closely as yotf can remember it, exactly thei,yay it was on the tape. So you'll have to tistpri very
see ho,' much you can remember. Ready?
(After play.nq tap)' Now that %rasa oretty story, wasn't it. Can you tell me the ;tory Nacr'y e-e NJ% *.)
heard it?

Teacher Instructions: Arrange test book
sp 4.pietures can be seen smaultaheously
as student listens to tape. 'After hearing

zt10e.asRstudenttoretell story. DE SURE
TO WRITE ()OWN EVERY WORD OF
STUDENT RESPONSE EXACTLY AS
QI.VEN, If student does not produce at
least Sdivords;try probe questions such as
examples given below. Again, write down
response exactly as spoken.

Probe questions to be used t` nresSary

I V11--,..it tho tie like to do)
rPuinticig to old monster,

What Jo or surhh,- day?

dr3n4 try
Vh, r ,

I

ne

,

3 What .-1 -rry .1'n! ''r"
!() "iii od neier.

zo

-hp $r

77-77
04,1" ,te

'71.1u , tir-,041 r -,n, F igl,.h n, i tn-mc,,o,v1

/- En,;11,n !. ,ihe h rtl Leen ii..rs:3nr ''ri'
cIaSs

5. Describing a science experiment in English. 5 3 2

How , ,
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Name

District

Grade

Examiner

Student Score Sheet
for

LANGUAGE ASSESSMENT SCALES()
LA&) - Level I (Spanish)

BEST COPY AVAILABLE

School

Home Language

Sex

Test Language

I SONIDO$ MINIMOS EN PARES: (MINIMAL SOUND PAIRS)
Instructions; al eetudiante: Cuando oyes doe plights en ate
cinta, dime si suenen tousles o diferents.
Ejemplo: 1) libels, Puerta - diferentes

2) equiPo. equips - him*
16. tiedie - 29,72,76
17. sonweene - 107,105,45
18. peeede-peado - 42,43,47

besseritager 67,90,93
20. persimme - 1.2.3

aute.pail - 117,19,20
asursueens - 64,12
nemosimm - 109.3.6
fonc.faro - 23,24,25
pidlecdoludiendo -13,14311
gemsogerea - 90.111,94
luger-lepr - 14.13,15
amargre - 94,95,77
aessmen - 106,1,9
poecaPeo - 106,12,17

1. todo-toro - 21.30.37
2. dereolsedereehe - 1.9
3. eorweervo - 49.23.27
4. pisede-posede 11,107,I7
6. oomeameso - 42,109,43
6. bon-bees - 1,106,109
7. apeer4auear -104,110
S. inkedielted - 12.13,14
9. pear -glen - 1,11,11

10. eehlds 3,62,10
11. suliadwasKeds - 63,64
12. peeerplear - 43,11,14
13. tensortusinw- 42.14,44
14. dneo-olnos - 11,12,14
15. paIIaballo - 66,54,39

23.

27.

II LEXIC01 (LEXICAL)
Instruptiones al maestro: *ale al eetudiente quo Wells vs a ver
un dibuin. hop venal. cede fotografia y PrIXIINH16: talk so esto?

_ 31. maw
32. Iron

_ 33. Pam
_ 34. mamma
_ Mi. sofa(
- 35. bloielete

37. slalom
_ 39. paten° (banana)
- 39. podia.

41. polio (pllo)
42 Pee
43. nerd,.
44. subsurino

_ 45. dInesparo (dInewsuol
_ 46. sande

ri

_ 47. path*
in

(vele)_ ael
- 49. ownello

- 40. whets _ 50. WINO
Any or all of the following games and activities from the LAS%)
Linguine Arts Supplement would be appropriate for vocabulary
enrichment: 3, 4, 13, 14, 16, 21, 24, 26, 30, 34, 40, 41, 61,62,
56, 57, 62, 67, 79, 60,84, la 92, 96, 97, 115, 120, 121, 122. eft.

III FONEMAS: (PHONEMES)
Instruoolones al atudiante: L Estis listo/a? Repite exectemente 10
quo oyes en Is cinta.
Por ejemplo, si oyes case vas a death case. Si oyes, buenos dies,
Ins a decir

12.811201111.010M.

_ 53. pip
54.kme toed el hip.

Le' lianas lo sneoger"

_ 57. 601D6
511. El pep hreepsido.

/ 19,20

22'23

If item is missed, these activities in the LAS® Language Arts Supplement
(Spanish) would be appropriate.

Date of Test

Date of Birth Age

Teacher

Ethnic Group

- 59. dime
No aide nada male.

- 11.y60- 92. ellimin de Julio. I
____. 93. eras
- N. No mg lo dgja.

tape_ O115.IL Es el spa de Miele.

67. Papaw
- OIL A low gime.

}

I
119.2eiyase
70. El top jump en Non.
71.sible
72. El pop aoamipmetes.

73.3eme
74. No pares en el are.
75.Apea
76. La nybee io woolen.

77. bump
78. El ads Moe lo miter.

ZZONAfid.,..? 1
81.1onin

-112. ElJpbe bajj¢ soul.- lap*
- l4. le van 420 okka.
- OIL Vona

01. El amello me bra.

IV COMPRENMON DE PRAM (Seminal Comprehension)
Inetruesionee el eatudiente: Escuche la tints. lingo ensiffame
el dibujo quo Indic. Ia quo ohm

- 67. M Peen era mug
OIL

sgitts.- Lavelle pig
- It La mulw she y delgoda waif pentads.

90. El Mile awe el juguNe de le niffe.
_ 91. La sellerita ne time diners.
_ 92. 11 hombre Plebe eomierdo wands

el &WI se pvi.
93. M gets se semi y el perro brined.
M. La nese mush he rots el vela.
IL Teas bra mosieres sale wary contents,
INL La pacts es sews& pr los dos nine.
Any or all of the following games and activities from the LAS®
Language Arts Supplant would be appropriate for enrichment
of oral comprehension: 9,16,16 ,21,26,31,36.44,49.67,68,67,73,
60,14 ,96,69,109,112,114,116,119,123. etc.

V PRODUCCION ORAL - CUENTOS (Production - Storytelling)
Scored on beck of this sheet.

I

I

28,29

36,39

42,43,47

18,50

54,55

55,67,98

70,71,73

77,75,78

82.33

51.8790.91

94,95,100

101,102

104,106.106

112,113

Prs. Lax. Phon.

3

SCORING CALCULATIONS
Sub-

Comp. Prod. Total

4 5 6
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Total Level
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LAS® I Student Score Sheet

Name
Date of Test

V Production Storytellir g

Instructions al estudiante: Ahora vamos a escuchar una historia. iVesestos dibujos? Pues, los dibujos cuentan una
historia y ahora puedes escucharia. Despuis de escuchar la historia, quiero que me repitas Is historia, tan exacto
como puedes recordarla. Asi que tendris que escuchar con mucho cuidado. Vamos a ver cuinto puedes recordar.

Listo(a)?

(After playing tape): Muy bien. /Me puedes repetir (contar) Ia historia exactamente como Ia orste?
Teacher Instructions: Arrange test book
so 4 pictures can be seen simultaneously
as student listens to tape. After hearing
tape, ask student to retell story. BE SURE
TO WRITE DOWN EVERY WORD OF
STUDENT RESPONSE EXACTLY AS
GIVEN. If student does not produce at
least 50 words, try probe questions such
as examples given below. Again, write
down response exactly as spoken.
Probe questions to be used if necessary:

I./Qui le gustaba hacer? (pointing to giant)

2./ Qui hizo la giganta un die de tiers ?

3. / Qui dijo Ia giganta despu4s de corner la
pintura?

4.t Quiines son ellos? (pointing to giant's
friends)

5./ Qui le preguntaron sus amigos?

8.i Qui le trajeron sus amigos?

7./ Que le dio el gigante grand.?

8./ Qui le dio el gigante mediano?

9.i Qui le dio Is giganta Mugge?

10.i Qui es lo que giganta nunca mis va
a hacer?

Any or all of the following LAS® Language Arts Supplement games and activities would be appropriate for
enrichment of syntax production: 16, 21, 24, 26, 31, 35, 41, 52, 58, 65, 69, 72, 74, 98, 105, 111, 118, etc.

OBSERVATIONS
Eased on your observations, please give yoir assessment of this student's use of the Spanish language. Rate the student's
probability of success in the following situations. (Succeed fully) 5-4-3-2--1 Yell)

(Circle One)

1. Asking for directions in Spanish to an unfamiliar part of the school.
2. Telling a joke in Spanish to monolingual peers.
3. Describing his/her family composition in Spanish to a monolingual

peer or teacher.
4. Explaining to a teacher in Spanish why s/he had been absent from

class.
5. Describing a science experiment in Spanish.

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

6. How long have you known this student? Total Average

246
Copyright 0 1975, 1977 1inguametrics Group



APPENDIX C

Oral Language Proficiency Rating Scale



SEDL ORAL LANGUAGE PROFICIENCY RATING SCALE

Betty J. Mace-Matluck
William E. Tuner
Domingo Dominguez

With assistance from
Aaron Bar -Arlon

The University of Texas at Austin

Division of Bilingual and International Education
SOUTHWEST EDUCATIONAL DEVELOPMENT LABORATORY

211 East 7th Street
Austin, Texas 78701

© 1979

240



SEDL/1q79

ORAL PROFICIENCY RATING SCALE

Criteria

PRONUNCIATION
I. Often unintelligible due to excessive mispronunciation, making

comprehension extremely difficult.

2. Intelligible, but with frequent mispronunciations which may, at
times, interfere with communication.

3. Always intelligible, but reflects occasional mispronunciations
r.Lich are usually systematic.

4. Essentially like that of a native speaker, except for some
residue or overtones that suggest non-nativeness.

5. For all practical purposes, like that of a native speaker;
pronunciation may reflect characteristic features of the dialect
of the region.

GRAMMAR
I. Makes excessive number of errors in grammar, except in stock

phrases; extremely limited in range and variety of syntactic
structures.

2. Makes frequent errors it grammar, which may interfere with normal
communit.ation; rather limited in range and variety of syntactic
structures; frequently resorts to rephrasing in midcourse.

3. Makes occasional errors in grammar which may, at times, obscure
meaning; lange and variety of syntactic structures are relatively
limited when compared with those of native peers.

4. Makes sporadic errors in grammar that are non-typical of native
speakers of the same age; grammar is essentially like that of
native speakers with syntactic structures resembling those of
native peers in range and variety.

VOCABULARY
1. Vocabulary is severely limited and often hampers communication.

2. Vocabulary is limited when compared with native peers; frequent
use of inappropriate terms.

3. Vocabulary is mostly adequate, but occasionally deficient.

4. Vocabulary is essentially like that of a native speaker of the
same age, except for sporadic groping for appropriate terms.

249
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SEDL/1979

5. For all practical purposes, vocabulary is like that of a native
speaker of the same Age.

COMPREHENSION
1. Understands very little speech, except for a limited number of

items frequently used 17. the classroom u social setting (e.g.,
greetings); requires simplification, repetition, and/or much useof gestures.

2. Understandr some adult or peer speech spoken at a normal rate,
but often requires simplification of speech or frequent repeti-tion or rephrasing.

3. Understands most adult or peer-group speech, spoken at a normal
rate, that would usually be understood by native peers, but occa-
sionally demonstrates lack of, or only partial, understanding.

4, Understands essentieily everything, spoken at a normal rate, in
school-related, social, or peer-group conversation, except for
certain idiomatic phrases or conventionalized usage of the
language.

5. Understands everything in both classroom and playgroup speech
which would usually be expected of native speakers of the same
age.

OVERALL COMMUNICATION SKILL
1. Is able to participate only minimally

group conversations conducted in the 1
ally characterized by labored producti
and/or excessive number of errors.

in school-related or peer-
anguage. Speech is gener-
on, incomplete sentences,

2. Is able to get the gist of most school-related and peer-group
conversations, but is unable to participate with facility in any
but very familiar, rnutine conversations. Speech is frequently
uneven, hesitant, and fragmented.

3. Understards and speaks the language adequately to participate in
most school-related and peer-group conversations. Speech is
characterized by occasional errors in grammar, some groping for
words, and at times, hesitancy and unevenness in production.

4. Uses the language fluently and accurately, for the most part, and
is able to participate successfully in all school-related and
peer-group conversations. Speech, while smooth, effortless, and
generally without error, contains some sound qualities and gram-
matical structures which suggest non-nativeness.

4



5. For all practical purposes, uses the language like a native
speaker of the same age. Speech in all school-related and play-
yroup conversations is smooth, effortless, and native-like in
accuracy.

Is



SEDL/1979

Student's Name

Teacher

School

OPAL PROFICIENCY RATING SCALE

ENGLISH

District

Grade

Date

Rater

INSTRUCTIONS: Please refer to the accompanying critqria sheet and
circle below the number corresponding to the statement which most
accurately describes the student's level of proficiency for each of the
language components indicated.

PRONUNCIATION GRAMMAR VOCABULARY CJMPREHENSION
OVERALL

COMMUNICATIVE SKILL

1 1 1 1 2

2 2 2 2 4 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6



SEDL/1979

Student's Name

leacher

School

ORAL PROFICIENCY RATING SCALE

SPANISH

District

Grade

Date

Rater

INSTRUCTIONS: Please refer to the accom3anying criteria sheet and
circ e be ow the number corresponding tc the statement which most
accurately describes the student's leve' of proficiency for each of the
language components indicated.

PRONUNCIATION GRAMMAR VOCABULARY COMPREHENSION
OVERALL

COMMUNICATIVE SKILL

1 1 1 1 2

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

7
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Sample Rating Form

Taped Interactions - Language Samples
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nventOry

LANGUAGE SAMPLE ;AT:NG Si-EET

S:cert's
Grade

Teacher
Oata Collected

School
Rater

OistrIct
Oats Rated

1. TYPI, of interaction (circle one):1TP F
2. General language use of interlocutors (circle one):'l S E A C B
3. General language use of student (circle one):2 ii E A C 8
4. Oral proficiency rating: 3

SPANISH ENGLISH

(if used by student) (if used by student)

PRONUNCIATION I

GRAMMAR

VOCABULARY

COMPREPINSION

OVERAL, COMMU-
NICATTIE SKILL

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

I 2 3 4 5

1 2 3 4 5

h

VIP

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1

= Teacher-Pupil; P= Peer-Pupil; F Family-Pupil
2

S = Spanish; E * English; A = Alternate use of both; C s Code Switching; 3 . Both
3

Refer to accompanying criteria sheet

2
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PREFACE

In June 1978 the National Institute of Edu7ation (NIE) funded the
Southwest Educational Development Laboratory (SEDL) to conduct a longi-
tudinal study on the Teaching of Reading to Bilingual Children. Educa-
tors and policymakers alike have long recognized that the ability to
read is essential for success in school, in work, and in life; yet many
children from second-language backgrounds have trouble learning to read
in schools today. The majority of these youngsters are from Spanish-
language backgrounds and from low income families. Special programs
designed to meet the needs of these children are provided in schools,
but there is limited research evidence to guide the development, evalu-
ation, and implementation of these programs. This study is intended to
provide information that will result in greater insights into tthn
constitutes a favorable learning environment for children from Spanish-
language backgrounds, what instructional sequences and events promote
successful and efficient learning of literacy skills, and what the lan-
guage and literacy outcomes of current schooling practices are for a
large sample of these youngsters.

The study was conducted during the years of 1978 through 1984. It
is a comprehensive longitudinal investigation of the development of
reading skills from kindergarten through fourth grade for a representa-
tive sample of more than 350 children from bilingual backgrounds, and
for smaller samples of children who, on entry into school, were mono-
lingual in English or Spanish. In this "natural variation" study,
teaching and learning were carefully documented in field settings at
the several sites.

The goals of the study were to (a) describe variations in both
English and Spanish language ability of students living in bilingual
communities, (b) document prevailing practices in reading instruction
for bilingual students, and c) investigate the relations between the
instructional program and student achievement for students with differ-
ing entry profiles.

Description of the Study

Surveys of the general and school populations r fl an increase
in the number of students whose language resources at lot an ideal
match to the language of the school. An important question for educa-
tional practice and policy centers around the school's responsibilities
in this situation. Bilingual programs, English-as-a-Second-Language
classes, classroom aides, and "sink-or-swim" aproaches can all be
found in practice today. From limited evidence now available, none of
these tachniques has emerged as :he one best system.

Hispanics make up the largest and fastest growing school-age popu-
lation today. The demographics for some erates show that over the next
decade they may constitute as much as a third to a half of the popula-
tion. In the state of Texas at present approximately one third of the
school children are from Hispanic backgrounds (approaching one
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million), They are found in virtually ever school district in the
state. Many of the school districts in the southern portion of the
state serve school populations of which 75% to 99% of the children are
from Spanish-speaking backgrounds and, on entry into school, are often
limited in their ability to speak English and to profit from instruc-
tion in that language. This population is not restricted to the border
areas, however. Large urban centers in the state report as much as 20%
of their school population from Hispanic backgrounds, with a concentra-
tion of some 80% to 90% in certain of their schools.

It is well documented that, in general, chilciren from Spanish-
speaking backgrounds, for whatever reason, often encounter difficulty
in our nation's schools; they do more poorly on standardized tests than
does the general school population, and their dropout rate is high.
Bilingual education, in which students are given instruction partially
through the home language until they have attained sufficient profi-
ciency in English to benefit from English-medium instruction, has been
the principal approach recommended by the Office for Civil Rights to
ensure access to equal educational opportunity for these children.
Although many individual programs have had considerable success in
improving the academic performance of language-minority students, it
has not been demonstrated that these programs generally are reducing
inequality of educational opportunity on the large scale that was
envisioned.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on careful examination of the instructional program -- not
just the label over the classroom door, but the program as actually
implemented by the classroom teacher.

Educators have raised several issues about the most effective way
to help bilingual children become proficient readers of English. These
include (a) valid assessment of the student's ability in the languages
of the home and of the school, (b) the optimal balance of formal
instruction in both languages, (c ) the most effective transfer from
one language to the other, and (d) bilingual support within the claus-
room environment. A major thesis of the Teaching Reading to Bilingual
Children study is that addressing these issues (and others) requires a
TOT157Winsive and ecologically-valid investigation of the linkage
between the child's language and the language of instruction.

Design of the Study

To achieve the objectives of the study, considerable attention was
given to the selection of schools, teachers and students, to the
instruments for assessing language and reading achievement, and to the
methods for evaluating the classroom instruction. Each of these topics
is discussed briefly below.
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Schools, Classes and Teachers

Twenty schools and 200 teachers from six school districts partici-
pated in the study. Included are variations in the nature of the read-
ing program (a range from phonics-oriented to meaning-based), classroom
organization (some self-contained, others team-taught), and grade
structure (the range of grades in the individual school and the extent
of cross-grading both vary). The schools differed in size, SES, urban-
icity, locale, and makeup of the student body (from medium to high
concentration of bilingual students).

Student Cohorts

The study was unaertaken in four cohorts or "waves" of students.
Three of the cohorts consisted entirely, or in lArge part, of bilingual
students. The first cohort was small (N=40) and of limited generality;
the second was somewhat larger (N=80) and covered a slightly broader
array of contexts. The third cohort which was both larger (N=200) and
broader in its generality, incorporated a number of procedural improve-
ments based on previous experience in the study and included a monolin-
gual English-speaking sample. The fourth cohort consisted of a rela-
tively small sample (N=60) of monolingual Spanish-speaking students.

All of the bilingual sites were from the state of Texas, as were
the monolingual English-speaking students. The monolingual Spanish-
speaking students were from one site in Northern Mexico.

The original design of the study called for each student to be
assessed and observed from entry to kindergarten through exit from
third grade. By covering the full range of the primary years, we would
be able to examine the transition from "learning to real" through
"reading to learn." For students in programs where th initial stages
of reading were in Spanish, we also considered it impo,tant to
determine the transition to competence in English reading.

The original design was in fact implemented for the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed the intended design. Due to limited funding
in the later stages of the study the last two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples from the Texas sites were
observed from kindergarten through second graue, and the monolingual
Spanish samples from the site in Northern Mexico were observed from
first throunh third grade (the program did not provide a kindergarten).

The monolingual samples were incorporated in the design to aid in
validating the instruments for student assessment. Both the English
and Spanish cohorts are small and not selected to be fully representa-
tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the discussion on the adequacy of the
instruments for measuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual yoLngsters. Accordingly, comparisons



between the various samples will not be made in this report, nor do we
recommend that others attempt such comparisons.

Language Assessment

Several types of data were collected for each student oi English
and Spanish proficiency. Each year, early in the Fall and again in the
Winter and Spring, teachers rated their students' language skills.
Oral language proficiency tests were administered in the Fall of each
year. Finally, audiotaped speech samples were obtained monthly on a
rotating schedule in three settings: in the classroom, on the play-
ground, and in the home.

Reading Assessment

Several instruments were used to measure reading achievement.
Standardized test scores (mostly English) were collected yearly. More
detailed information was obtained from a battery of individually-
administered "performance based tests" in both English and Spanish. In

kindergarten, the Stanford Foundation Skills Test was employed to mea-
sure the child's pre-reading skills. From the end of first grade on,
the Interactive Readin Assessment S :tem was administered during the
SpriWFUTeac sc oo year. is ins rument provides independent mea-
sures of the student's skills in decoding, word meaning, fluency in
oral reading, and comprehension. Finally, informal reading inventories
were administered throughout the school year.

Classroom Observations and Teacher Interviews

Project staff conducted monthly observations of the reading
instruction in each classroom and interviewed the teachers quarterly
about their instructional plans. The observation instrument documented
staffing patterns, grouping and organization, time allocation, the lan-
guage of instruction, the character of instruction, the materials and
procedures used, and the response of the students. The interviews
focused on the teacher's general instructional objectives, as well as
the objectives for individual target students. Taken together, these
two instruments yield a rich characterization of the classroom environ-
ment for the target students.

Student Entry Variables, Classroom Factors, and Reading Achievement

The primary goals ,;0 the analyses were to identify the general
relationships that characterize variation in these factors and to look
for underlying regularities that are associated with success and
failure, both in the early stage of reading instruction and in the
year-to-year variations.

Docu *nts

This report is one of a series of eight documents contained in the
Final Report submitted to the National Institute of Eiucation. A com-



plete list of these documents is provided on the inside of the cover of
this report.

The study was a collaborative effort among a number of individuals
and irstitutions. All members of the research team contributed to the
thinking, planning, and writing of this series of documents, however,
the individual whose name appears first in the list e autnors was
responsible for preparing the particular document.

Austin, Texas
November 30, 1984

Betty J. Mace-Matluck

Wesley A. Hoover

Co-Principal Investigators
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INTRODUCTION

A primary purpose of the study was the investigation of patterns
of growth in reading achievement. The study employed multiple measures
for assessing each of the major components of skilled reading (vocabu-
lary knowledge, decoding, and text comprehension), and for the bilin-
gual sample, monitored such growth in both English and Spanish. In the
early grgdes, the Stanford Foundation Skills Test was administered to
assess components of "reading readiness"; in later grades, the Interac-
tive Reading Assessment System was used to measure the components
skilled reading. Two additional indices of literacy were also employ-
ed: standardized reading achievement !cores were collected yearly
wherever available, and monthly progress in reading was monitored
through an Informal Reading Inventory. In this volume, these
instruments,, 7Wiii data obtainedTTom them, are discussed.

READING GROWTH

The pre-reading and reading instruments are discussed below, pro-
viding details of the tasks, materials, scoring, reliability, and
descriptive statistics for the bilingual sample's performance. First,
the pre-reading measures are treated, tnen those of reading, and final-
ly, the relations between the two. Student performance on the informal
reading inventories is not treated in this report; however, a descrip-
tion of the instrument is included in Appendix A.

Pre-reading Measures

Stanford Foundation Skills Test

The Stanford Foundation Skills Test - SFST (Calfee A Associates,
1978) is designed to measure the set of perceptual and language skills
that provide the foundation for the acquisition of reading. The test,
which is individually administered to pre-reading students in kinder-
garten and early first grade, includes subtests of alphabet knowledge,
word naming, visual matching, auditory-phonetic segmentation, vocabJ-
lary, and story comprehension. Over ten years of development, the
instrument has been expanded to include word definition and story
comprehension tasks (Calfee b Associates, 1980) in order to improve its
match with the companion Interactive Readin Assessment System (dis-
cussed below), which is appropr a e or assess ng eve oping reading
skills.

Each of the two major revisions of the SFST have been converted
into parallel Spanish-language versions (Calfee, b Pena, 1978; 1980).
Within the two 1,nguage versions, the non-linguistic materials employed
(e.g., visual matching) are identical. Linguistic materials, however,
are not direct translations between the versions (unless otherwise
noted in the task descriptions below), but rather were generated
employing the same procedures used to select the linguistic materials
for the original versions of the test in English.

The only revision of the SFST during the data collectior phase of
the study was made after the administration given in Year 2, but prior
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to Year 3 testing. Thus, given the cohort structure discussed earlier,
target students from Sites (1, 1, and 2 were tested with the first
version, and targets from Sites 3, 4, and 5 were tested with the secondversion.

For the pilot targe s selected in Collection Year 1, each student
was administered only one language version of the SFST, left to each
student's' choice. For the remaining targets in the bilingual sample,all students were tested with both language versions. For these stu-
dents, order of test administration

was counterbalanced within each
site, with approximately two weeks between testing. All students were
tested in the Fall (October to November) of their kindergarten fear,
except for those bilingual targets from Sites 0, 1, and 2, and the
monolingual-Spanish targets from Site 4, who were initially selected as
first-graders, and tested in the Fall of first grade. Table 1
summarizes the language administrations for the 37.13 target students by
site and grade level.

The soecific structure for each of the SFST subtests, as well as
the scoring procedures employed, are presented below. The order of the
task descriptions follows the order in which eacn of the tasks was
administered. These descriptions are followed by discussions of the
SFST reliability assessments, descriptive statistics for the target
sample's performance, and both intra- and inter-test correlations.

Tasks, Materials, and Scorinj

The SFST consists of six major components: alphabet knowledge
(both produc_ion and recognition), word naming, letter matching (both
single and double letter items), auditory-phonetic segmentation,
vocabulary (both fine distinctions and common labels), and story
comprehension (listening only). A description of each of these tasks,
including any revisions made, their scoring, and the derivation of
summary measures, are discussed individually below.

Alphabet Knowledge. A young student's knowledge of letter name's
has been established as an important preaictor of later success in
reading, though the meaning of this relation is far from clear
(Venezky, 1975), The studies of this phenomenon are almost exclusively
from English nnguage situations, and we know of no studies investigat-
ing this relation in the Spanish language.

The SFST includes two indices of Alphabet Knowledge. In the first
task, the student is shown each of the capital letters (26 in the
English version and 30 in the Spa'sh version), and is asked to name
them. If tie student makes no attempt to lame six letters in a row,
or, having been presented witn each of the letters, fails to give the
curr -A name for half of them, then a recognitio test is adminis-
ter J. He:e, the examiner says each letter name, and the student is
asked to point to the corresponding letter on a response sheet contain-

all o' he letters. Again, if the student fails to respond to six
letters in a row, tne testing. is discnntinud.

2'73
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Table 1

Stanford Foundation Skills Test:

Distribution of Test Administrations for Target Students
by Language Group, Site, Grade, and Language of Test

Language
Group Site

Target Students
Ondergarten First Grade

Missing
Data Total

English Spanish English & English Spanish English I
Only Only Spanish Only Only Spanish

Bilingual 0 1 16 16 4 16 1 2 55
1 - - 7 - - 9 1 17
2 - 1 16 - - 19 - 36
3 - 2 67 - - - 7 76
5 - 1 56 - - - 13 70

Total 1 20 161 4 16 29 23 254

Monolingual 3 9 - - - - - - 9
English 5 16 - - - - - 11 27

Total 25 11 36

Monolingual 4 43 43
Spanish



In the firs. version of the test, letters in the naming task were
presented in a pre-determined random order (for a cull description of
the randomizatior procedure for the English alphabet, see Calfee, 1370;
the Spanish alphabet was ordered in a similar fashion); the letters in
the identification task were displayed in the same random order, but
were named by the tester in e different pre-determined random order.
In the second version of the '.est, letters in the naming task were
presented by order of difficulty from easiest to most difficult (based
on rankings obtained from the English bnd Spanish tests administered
during the fist two years); in the identification task, letters were
arranged in the same random order as used in the previous version, but
were named by the tester in the difficulty ordering ised in the naming
task.

For both the naming and identification tasks, each item was scored
as correct ("C"), incorrect ("W"), no response ("N"), or assumed
failure ("F"), the latter for letters net q,ented afar six consecu-
tive failures to respond. In deriving sc., sczr.is, correct responses
("C") were assigned a value of 1, and inc act responses ("W", "N",
and "F"), a .aluL of 0. Performance on , .n task was summarized by the
percent correct. For students vlio met ' criterion of correctly
naming at least half the letters in the ..aming task, and thus, were not
tested on the identification task, a value of 100% was assumed on the
latter. :verall performance on Alphabet Knowledge, as the average
percent correct over the two tasks.

Naming. Materials for this task consisted of 12 mono-
syllabic, familiar words selected from lists provided by experienced
kindergarten teachers who were asked to give 10 words which their stu-
dents were most often able to read. Upon rmpletir.d of the alphabet
tasks, each student was shown each of the i2 words, on2 at a time, and
asked to read them aloud for the tester. If the stude,t made no
response to three words in succession, testing on the task was
stopped. This task as added to the SFST for use in the Year 3 data
collection phase, and thus, only targets in Sites 3, 4, and 5 were
tested with it.

The scoring of this task matched that used in Alphabet Klowledye,
employing the codes of co. -.act ("C"), incorrect ("W"), no r(2spons
("N"), and assumed failure (3F"). A value of 1 was assigned to items
given correctly ("C"), and a value of 0 for all other items ("W", "N",
and "F"). The percent correct over the 12 items served as a sun.,..,ry
index of performance.

Letter Matching. Much has been written 'bout the importance of
visual perceptual skills in beginning readio, (Gibson & Levin, 1975,
but cf, Vallutino, 1980), and the SFST inclo es subtests that measure
students' ability to match single letters and letter pairs. The mate-
rials are made from synthetic letters designed to incorporate the
significant features of the Roman alphabet, while not appearing exPztly
like any particu! letter !Calfee, 197P.
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The Single-Letter ind Double-Letter tests each consist of 12
items, where the student is shown a "target" in the center of a page,
and is asked to mark any of the five alternatives (six in Double-Letter
matching) t..at are an exact match to the target. The alternatives are
presented in a semicircle around the target so that each is equidistant
from it, and each item hes at least one exact match. In the Single-
totter test, seven of th3 12 items include a second exact match, as a
way of assessing the student's c-rs in examining all of the alterna-
tives. Both of the tests include reversals: there are four items with
"b-d"-like alternatives on the Single-Letter test, and all 12 items on
the Double-Letter test have "was-saw"-like alternatives. The English
and Spanish versions differ only in the language of the instruction
set. No modifications to this subtest were made over the three collec-
tion years in which it was used.

Each It in these two tasks is scored for four response types,
with 1 indicating a correct decision and 0, an incorrect decision: (a)
whether or not a correct alternative was selected, (b) for items con-
taining two correct alternatives, whether or not the second alternative
was also selected, (c) whether or not a reversal alternative was
selected, and (d) whether or not one or more non-reversal, but
incorrect, alternatives were selected. Thus,67MTningle-Letter
matching trials, a total of 35 response decisions were sr,red (i.e., 12
rnrrect alternatives, seven second correct alternatives, four reversal
alternatives, and 12 incorrect, non-reversal alternatives). The per-
centace of correct decisions (i.e., se",ertion of correct alternatives
and rejection of incrrrect alte-natives !er these 35 items served as
the summary index for this subtest. For Double-Letter Matching, 36
re ponce decisions were scored (i.e., 12 correct alternatives, 12
reversal alternatives, and 12 incorrect, non-reversal alternatives),
and the percentage of correct decisions also served as the summary
index of performance.

Auditory-Phonetic Segmentation. Learning to read is partly a
matter of learning to decode; that is, learning the relations between
spelling patterns and phonetic (or phonemic) patterns. Numerous
studies have documented the difficulties that youngsters experience in
acquiring the concept of the "sounds" in a spoken word (e.g., Ehri,
1979), and the Auditory-Phonetic Segmentation test provides several
indices of students' ability in this area

Because so few pre-readers have been explicitly exposed to the
concept of phonetic segments in words, the teat begins with ' training
sequence, after which che student is tested for transfer of the
coh_ept. The task is to delete the initial consonant seamen' from a
presented word, and say aloud the vowel-consonant segment that
remains. For instance, to the word "mice" the prcper response is
"ice"; to the word "rope", the correct answer is "ope".

The student is first shown a response card with pictures repre-
senting the 1-consonant segments for the training series, and is
familiarized 61.h the names for each picture (eyes, ache, and eat).
Traininm carried out in a paired-associate Ta_aioTiTiing the
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anticipation method; after a preliminary study tri !, in which the
student is shown nine stimulus words and told the correct answer, thesame stimuli are then presented in random order, and the student isasked to try to anticipate the correct answer. The stimulus words areall consonant-vowel-consonant combinations, three paired with each ofthe responses. (The Spanish version employs words with a somewhat morecomplex syllabic structure because mono-syllabic words are fairly rare,but the segmentation principle is the same.) If the student's responseto a given stimulus is correct, the tester reinforces the answer; ifthe answer is wrong, the tester gives the correct answer. Trainingcontinues until the student is correct on seven of the nine stimuli, upto a maximum of four trials through the entire nine-item list.

If the student successfully
attains the criterion within the four

training trials, a series of six transfer lists is administered. Thefirst transfer list (T1) contains 15 stimuli -- the nine training
stimuli plus six new stimuli that use the same responses as in train-
ing. The second list (T2) contains six items, employing six lew
stimuli with three new recoonses. For T1 and T2, the student has
pictures available for . oonse support, but for the remaining transfer
trials, no picture supports for response are employed. For the thirdset of t ansfer trials (containing six items), a new set of picture
stimuli are used, but the correct responses are all from the previous
training and transfer episodes. T4, also containing six items, intro-duces all new stimulus words for which the previously learned responses
are still used; the test is entirely oral from this time on (i.e., no
picture supports for either stimuli or responses). On T5 and T6, each
containing 12 items, the student is tested on new stimulus words, halfof which are real and half of which are synthetic. The responses arenovel, an consist of real words on T5, synthetic words on T6.

Each of the items in both the training and transfer segments ofthe subtest were scored as follows: (a' correct verbal response ("C"),(b) correct response by pointing to the correct picture, but without
verbal resoonse ("P"), (c) inccrrect response, but one which rhymes
with the stimulus ("R"), (d) incorrect response which is ether a mean-
ingftl associate of the stimulus word or the stimulus word itself
("M"), (e) wild response ("W"), for oral responses not appropriatelyrelated to the stimulus, (f) no response ("N"), (g) assumed success
("S"), for items not tested in the training segment because a student
meet the training criterion on an earlier trial, and (h) assumed
failure ("F"), for items not tested in the transfer segments due to
-failure to meet the training segment criterion.

In deriving a summary index of performance, these assigned codes
were c,nverted to numeric values. Cofrect responses, assigned a valueof 1, .:ltead "C", "P", "R", and "S"; incorrect responses, assigned a
valuz of 0, included "M", "W", "N", and "F". The percentage of correct
responses within the training and transfer segments of this task werecomputed as the summary indices of performance (for training, over 36items; for transfer, over 57 items).
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Over the three data collection years, two modifications were madein this task. Fir.st, the detail with which individual items were codedwas decreased in scoring the Year 3 assessments (during the first twoyears, finer distinctions among incorrect responses were made). Thesecond modification concerned administration procedures. As mentionedabove, the training trials were stopoed on e the student met a set per -formance criterion; however, for Years 1 and 2, students went throughall training trials regardless of performance. For the Spanish versionof the test, two items in the training materials were deleted from theanalyses as their syllabic structure was found to lead to ambiguous
segmentations.

Vocabulary. The student's knowledr- of word meaning is assessedin three different formats in the SFST. The first two formats usepictures as vocabulary cues, while the third is entirely oral andentails no picture supports. The latter task was added after the Year2 data collection period, and thus, only targets from Sites 3, 4, and 5were tested with it.

The Fine Distinction section of this test assesses the student'sability to make fine distinctions between similar objects (n..uns),actions !verbs), and relations (prepositions). In this task, closelyrelated words are shown as picture triplets,
and the student is askedto point to a specific item from each set (e.g., cake, pie, anddoughnut are shown, and the student is asked to point to 21e).Vocabulary items included are those which represent concepts that aregenerally familiar to young school-age children (for documentation ofthe selection procedure, see Calfee, 1970). For each of the three formclasses assessed, materials consist of four picture triplets, and eachof the three items depicted is the proper response on a single occasionover the 12 stimulus presentations. Items are presented in a pre-determined, random order. In this task, the pictures used in the

English-language version are also used it the Spanish version, .pithappropriate translations of the verbal stimuli.

In the Common Label test, the student is first shown a set of
pictures to name, and is then, for some items, asked to answer twoqualitative questions which delve into other aspects of the conceptdepicted. The materials consist of 20 pictures, representing 10 nounsand 10 verbs. Approximately half the depicted words witnin each list
are "commcn" words, and the rest are of "increasing difficulty," basedon word lists acquired from multiple sources (for a full description of
the selection procedure, see Calfee, 1970;. For four of the words ineach list, after the picture label has iieen given by the student, the
questions "what is a for?", and "what is a made of?" are
asked (for verbs, the twe questions are "what is-TIF- ing?", and "whyis he ingl").

For both the Fine Distinction an.i Common Label tasks, responseswere coded as correct ("C"), incorrect ("W"), or no response ("N"). Inderiving a summary index of performance, these assigned codes were
converted to numeric values. Correct responses ("C") were assigned avalue of 1, and incorrect responses ("W" and "N") were assigned a value
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of O. A single summary measure was computed, representing the percentcorrect over the 72 items of the two tasks (Fine Distinction: 12 nouns,12 verbs, and 12 prepositions; Common Label: 10 nouns, four with twoprobe questions each, and le verbs, four with two probe questionseach).

Over the three years of administrations,
no modifications weremade to these two tasks. In the Spanish version, one item in the FineDistinction list of nouns was deleted from all analyses as it was foundto be a rare word for dialects common to the border sites.

The third test, Definitions, is entirely oral and entails nopicture supports. The materials consist of three lists, each contain-ing four words. Based on the rankings of Carroll, Davies, and Richman(1971), the words on List A have a frequency rank from 1 to 200, ListB, from 201 to 300, and List C, from 301 to 450. For each word pre-sented, the student is asked, "What does mean?" If the studentdoes not respond, then a second probe question is asked: "Can youthink of another word that means the same as ?" If there is stillno response, or the student provides an incor7R7 definition, then thestudent is asked to try to select the correct definition from threealternatives spoken by the tester. The student is tested on each listin turn, from A through C, 3S long as at least half the words arecorrectly defined or the correct alternative is chosen.

The Spanish version employed most of the same words used in theEnglish version for this task, but some words were not felt to be inthe frequency range appropriate for a given list, and thus, werereplaced with more appropriate words. Lacking the direction of anyword frequency counts for Spanish usage in Mexico, these decisions weremade based on the expert advice of the Spanish-language versioncollaboration team.

Each of the 12 items was coded as follows. (a) "C", a correctdefinition was given to either of the probe yuesticns, (b) "M",minimally adequate definition was given in response to the probe ques-tions, (c) "P", a correct alternative was selected from the threealternatives given, (d) "W", n correct
response was given to eitherthe probe questions or the multirle-choice

alternatives, (e) "?4 ", noresponse was attained under any of the conditions, and (f) "F", assumedfailure for words not tested because criterion on an earlier list wasnot attained. In deriving a summary index of performance, theseassigned ccriv, were converted to numeric values. Correct responses,assigned e value of 1, included "C', "M", and "P"; incorrect responses,assigned a value of 0, included "U ", "N", and "F". The percer' correctover the 12 items summarized
performance on this task.

Story Comprehension. In this section c' the SFST, the student isasked to listen to well-formed stories of increasing difficulty read bythe tester, and to perform t.vo comprehension tasks. In the first task,the student is asked to retell everything that can be remembered. Inthe second task, the tester asks probe questions about any majorelements that a-e not completely recalled during the retelling. As
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with the Definition task described above, tnis task was added after the
Year 2 data collection period, and thus, only targets from Sites 3, 4,
and 5 were tested with it.

The materials for this task consist of stories which increase in
both vocabulary difficulty and story complexity from Level A to Level
C, with rending grade equivalents for the passages as follows! Level
A, pre-primer to primer; Levee B, grads 1; and Level C, grade 2. The
Level A story contains four major story grammar elements; the Level B
story, six elements; and the Level C story, eight elements. Associated
with each of these elements is a probe question designed to elicit
responses concerning the respective story element.

The Spanish version of each story follow:A the same story grammar
sequence used in the English-language version. Each story was kept
basically the same, but careful attention was given to assuring that
the vocabulary of the stories was roughly equivalent to the grade level
equivalents described above.

After a story 4as read by the tester and the student attertitea to
retell it, the tester asked the associated probe question for any
element that was not completely given during free retell. The test was
discontinued whenever the student failed tl remember more than half of
the elements of a given story under either free or cued recall
procedures combined.

Each of the story elements under free recall was coded as follows:
(a) "C", a complete and correct recall-7(E) "B", a brief mention giving
only partial information, (c) "N", no response for the element, and (d)
"F", assumed failure, for story elements not attempted hecause the
recall criterion on an earlier, less difficult story, was not attained.
For cued recall, each element was coded as: (a) "P", a complete and
correct recall, (b) "0", a que ;tionable recall, but with some relevance
to the probed element, (c) "W., an incorrect response, (d) "N", no
response, (e) "S", assumed success, for an element not probed because
it was given completely and correctly during free retell, and (f) "F",
assumed failure for story elements not probed because the recall
criterion on an earlier story was not attained.

In deriving a summary index of performance, these assigned codes
were converted to numeric values. Correct responses, assigned a value
of 1, included "C" and "3" for free recall elements; "P", "0" and "S"
for cued recall elements. Incorrect responses, essigned a value of 0,
included "N" ane "F" for free recall elements; "W", "N", and "F" for
cued recall. Since (a) the free recall score for a given element is
partially embedded In the score for its associate' cued recall, and (b)
it was not felt that a fine lent of detail was needed in capturing
performance an this task, the percent correct over the 18 cued recall
elements (four in Level A, six in Level B, and eight in Level C; was
used as a sumilary index of performance in this task.



Reliability

The reliability assessments of the SFST summary measures are
presented in Tables 2 and 3 (English and Spanish, respectively). These
assessments were made for each of the data collection years, and there-fore, the sample reflects the cohort structure discussed earlier
(Volume 2: Design of the Studz).

Ealish administrations. For the English version, the students inthe Year 1 and 2 samples represent an even mix of kindergarten and
first-grade bilingual students, all from the border sites (the kinder-
garten students in the first cohort were tested again in the second
year when they entered first grade). For Year 3, the sample consistsentirely of kindergarten students from the two non-border sites; 20%
are monolingual-English students and the remaining are bilingual.

As can be seen in Table 2, the reliability coefficients are all
above .75, with the exception of the Year 3 assessment of Single-LetterMatching which has a coefficient of .69, indicating that the measures
computed represent highly reliable summarir- of performance in each ofthe tasks. More specific information will . given on the performance
of the target sample in the next section, but a few comments about the
performance of the total cohort are noteworthy -- rememtlr, however,
that there are site, language, and grade-level differences between
cohorts, requiring caution in interpreting differences between testingyears.

First, average perf-rmance across the cohorts is fairly constant,
though there does appear to be some significant differences in vari-
ability. The first cohort, in general, outperforms the other two (this
most likely is due to a self-selection artifact, since students during
the fi.sst year were tested in the language version of their choice).
Mean performance on Alphabet knowledge is about 50%. Interestingly,
the frequency distributions for this task (not shown) are bimodal -- a
given student tends to either know all the letter names or none of
them. Further, if the student is not successful or the production
task, he tends also to be unsuccessful on the recognition task. Word
Naming (only given in Year 3) shows that most students lick any sight-
word recognition skill at entry to kindergarten (this distribution
tends toward bimodality, but contains many more cases at the lower
range than at the upper range). For the Letter Matching :tales. per-
formance is quite high, suggesting that most students come to school
with sufficient skill, and do not ner.nire additional training ui this
area in preparation for reading instruction. For Auditory-Phonetic
Segmentation, students in general master the training task. In facts
if one looks at the individual training trials, students tena to either
master the task on the first trial, or require all of the trials in
order to reach the performance criterion. In the Trans'er section,
perfcrmance is at about 50%, and an examination of the individual
trials shows that performance is either high throughout toe trials, or
shows a steady decline as the materials become more unrelated ts. thos,
employed in training. In looking at the last two transfer trills, the
most difficult ones, the distriblitions are again disi.inctly bimodal:



Table 2

Stanford Foun4ation Skills Test. - English:

Reliability Analysis of Total Scale Scores for Each Colection Year

Colle:tion N of N of Item Total Mean Number of
Scale _____ Year Cases Items* Mean SD Actual,511!ninnm; ak

Alphabet 1 52 52 38.9 16.7 32.0 .98
Mumledge 2 103 52 25.6 21.0 34.5 .39

3 203 52 24...7. 19.7 39.1 .98

Word Naming 3 202 12 0.4 1.9 6.1 .77

Single-Letter 1 52 26 23.6 3.0 26.0 .80
Matching 2 103 29 26.8 2.9 29.0 .80

3 203 33 29.6 2.7 33.0 .59

Double-Letter 1 52 35 30.4 4.9 35.0 .86
Matching 2 103 36 29.8 5.9 36.0 .88

3 203 36 27.2 6.6 36.0 .88

Auditory-Phonetic 1 52 33 30.4 3.1 33.0 .77
Segmentation: 2 102 36 31.8 6.8 36.0 .95

Training 3 202 36 34.0 5.8 11.7 .93

Auditory-Phonetic 1 52 56 43.1 10.4 56.0 .94
Segmentation: 2 102 57 34.3 14.2 57.0 .96
Transfer 3 212 57 35.3 16.6 55.0 .97

1/4cabulary 1 52 55 45.5 5.2 55.0 .78
2 103 72 50.8 14.5 72.0 .95
3 200 72 58,4 11.1 72.0 .94

Definitiois 3 200 12 6.0 4.5 9.5 .(11

Comprehension 3 202 18 8.6 6.4 9.8 .90

*Items with no variance were deleted 'rom the analysis. For each deleted item, its
mean was 1.0 (i.e., all respondents answered correctly).

Note For all scales allowing assumed success and failure, the reliability coefficient
gas adjusted for the number of such "responses" by reducing the residual degrees
of freedom proportionately, and then recomputing the residual mean square and
coefficient alpha on which each was based.
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Table 3

Stanford Foundation Skills Test - Spanish:

Reliability Analisis of Total Scale Scores for Each Collection Year

Scale
Collection

Year
N of
Cases

N of Item Total Mean Number of
Items* Nan--Sir- Actual Responses ak

Alphabet 1 248 60 10.6 14.4 57.9 .98
Itiowledge ? 102 60 10.1 12.2 '3.7 .95

3 212 6'' 10.9 14.3 47.3 .97

Word Naming 3 211 12 1.3 3.2 6.3 .93

Single-Letter 1 247 35 30.9 4.5 35.0 .87
Matching 2 103 24 21.9 2.7 24.0 .79

3 219 33 30.2 2.7 33.0 .75

Double-Letter 1 247 36 28.2 6.6 36.0 .89
Matching 2 103 36 31.2 4.8 36.0 .85

3 219 36 27.9 6,,6 36.0 .78

Auditory- Phonetic 1 246 36 32.3 4.5 36.0 .86
Segmentation: 2 104 36 31.1 7.6 36.0 .95
Training 3 218 36 32.0 7.1 17.7 .91

Auditory-Phonetic 1 246 55 37.5 13.2 55.0 .96
Segmentation: 2 104 55 32.7 15.7 55.0 .97
Transfer 3 218 55 30.5 16.5 50.2 .97

Vocabulary 1 247 71 60.8 6.8 71.0 .85
2 104 71 56.6 10.4 71.0 .93
3 219 71 49.2 15.7 71.0 .96

Definitions 3 219 12 6.3 4.9 9.2 .34

Comprehension 3 218 18 7.7 7.2 8.6

*Items with no variance were deleted from the analysis. For each deleted item, its
mean was 1.0 (i.e all respondents answered correctly).

Mote: For all scales allowing assumed success and failure, the reliability coefficient
was adjusted for the number of such "responses" by reducing the residual figrees
of freedom proportionately, and then recomputing the residual mean square and
coefficient alpha on .4hich each was based.

12



In the Vor-hulary task, average performance is fairly high at about
70%. In the remaining language tasks (Definitions and Comprehension,
given only in Year 3), students are successful on about half of the
material sets; again, these d;stributions are bimodal.

Spanish administrations. Turning to the Spanish reliability
analyses summarized in Table 3, one can see that a much larger sample
was tested in Year 1 as compared to the English sample. This was done
in order to allow a sufficient assessment of the newly-developed
Spanish version of the instrument; all students tested were from Site
0, with an even mix of kindergarten and first-grade bilingual students
(the target sample comprised about 20% of this group). In Yar 2, the
sample consisted of the same stuoents assessed with the English version
(i.e., an even mix of bilingual kindergarten and first-grade students,
all from the border sites). The Year 3 sample contained the game
bilingual students that were assessed with the English version in this
year (i., _11 kindergarter students from the n.1- border sites); how-
ever, it contained no monolingual-English students, but did include the
monolingual-Spanish first-grade targets from Site 4 (representing about
25% of this sample).

Neepin; in mind the cautions given above about comparisons between
cohorts, the following statements can be made. First, eac% ;,f the
reliability coefficients is quite high, and average performance is
fairly constant across cohorts, though again, there appear to be some
significant differences in variability. Alphabet Itiowledge is, on
average, negligib1,1. This is not surprising when considers that
Spanish-speaking children generally are introduced to the alphabet
through the sounds of the letters rather han the letter names. I
fact, letter names are infrequent in children's literature in Spanish
except for the vowels, in which case their sounds and letter names
coincide. In English, children's literature is replete with ABC songs
and rhymes, thus providing many opportunities for English-speaking
preschool children to learn the names of the letters. Accordingly, the
frequency distributions for both of the Alphabet Knowledge tasks are
unimodal (unlike those in English), with a preponderance of cases at
the lower range. In Word Naming, most students are unable to recognize
any of the items presented; the distribution is quite similar to the
one obtained from the English testing -- most cases at the bottom
range, but some cases revealing successful recognition of all items.
In Letter Matching, there is a high level of performance, as was found
In English, which, given the non-verbal nature of the task, would be
expected, assuming no language difficulties occur in understanding the
tester's instructions. Also, in Auditory-Phonetic Segmentation, both
the average performance, as well as the shape of ths distributions, are
similar to those found in English. Finally, performance in Definitions
arid .;omprehension is at the level found in :nglish (about 50% in the
aggregate), and the distributions show the same bimodalities.

Descriptive Statistics

In this section, the performance of the bilingual sample is
described, first for the English version, then for the Spanish version.

13
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En lish adminisZ.rations. The English data for this sample arepresented in ah es 4 through 10. As each of these are organized in a
similar fashion, the layout of the first table will be given in somedetail.

In Table 4, the left margin is defined by the nine tasks, and foreach, the mean (M), standard deviation (S), and number of cases (N) aregiven for every category appearing along the top of the table. Thetask names are mnemonic, and stand for the following scale names:

ALPHPR: Alphabet khowledge (ProdLction - Recognition)
WRDNAM: Word Naming
SNGLTM: Single-Letter Matching
DBLLTM: Double-Letter Matching
PSTRNG: Auditory-Phonetic Segmentation - Training
PSTRNF: Auditory-Phonetic Segmentation - Transfer
VCFDCL: Vocabulary (Fine Distinctions - Common Labels)
DEFNTN: Definitions
CMPPRB: Comprehension (Probes)

The two letters appended to each of the task names give the language of
the test, as English or Spanish (E or S, respectively), and the gradelevel of administration,

as kindergarten or first ( K or F, respective-
ly).

Along the top of the table, the first column provides data based
on the entire bilingual sample (Overall), and then successively for
students in the language entry categories of low English (Low Eng),
high English (High Eng), low tnish (Low Span), and high Spanish (HighSpan). These are then followed by a further refinement of language
category based on combined English and Spanish entry skill: low
English and low Spanish (Lo Lo), low English and high Spanish (Lo Hi),
high English and low Spanish (Hi Lo), and high English and high Swish(Hi Hi). These language categories have been described elsewhere in
detail (see Volume 4: Or31 Lan9uage Growth), but as a review, they
reflect a division of the targets based on teacher ratings of English
and Spanish skill at entry to kindergarten. The rating scale consisted
of 5 points, from low to high, and in an effort to achieve an approxi-
mate even distribution of students within the two languages, a value of
3.0 or above was used for the high English rategory, and 4.0 or above
for the high Spanish category.

The other tables follow a similar pattern: Table 5 provides the
overall data for the English first-grade administration, and Tables 6
through 10 provide individual site data (Sites 0, 1, 2, 3, and 5,
respectively) with kindergarten data in the top panel, and first -grade
data (if obtained) in the bottom panel. For these la:t five tables,
the overall site data are provided first (Overall), followed by the
data for the four language entry categories (Lo Lo, Lo Hi, Hi Lo, andHi Hi). The number appended to each of these labels is simply the site
identification number.

28b
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-able 4

Stanford Foundation Skills Test - English:

Descriptive Statistics for Each Scale far Kindergarten Bilingual Smile
Overall and by Language Category

Scale Statistic Overall LAW Eng High Eng Low Span higt, Span La La Lo Hi Hi Lo Hi Pi

ALPHPR-EK M 40.4 23.2 53.5 36.5 44.3 26.1 19.5 46.0 60.0
ALPHPR-EK S '6.5 27.6 37.2 34.8 38.1 28.2 26.8 37.7 35.8
ALPOR-EK N 162 70 92 82 80 39 31 43 49
WRDNAN-EK 4 6.8 1.7 10.3 6.6 7.1 1.2 2.8 11.2 9.1
WRDNAN-EK S 14.7 5.3 17.8 15.3 13.8 4.1 7.5 19.5 15.6
WRDNAN-EK N 122 50 72 75 47 35 15 40 32
SN8LTN-EK 4 90.0 87.7 91.7 88.8 91.2 87.4 88.0 90.1 93.2
SN6LTN-EK S 8.5 8.8 7.9 8.8 8.1 8.5 9.4 8.9 6.

S481.14-EK N 162 70 92 82 80 39 31 43 49
DBLLTN-EK 4 76.7 73.3 79.3 75.8 77.6 75.6 70.3 76.0 82.1
OBLLTN-EK S 16.6 18.7 18.2 18.0 19.3 17.3 20.2 18.7 17.3
D8LLTN-EK 0 162 70 92 82 80 39 31 43 49

PS' i-EK 4 93.2 88.2 96.? 96.0 90.2 92.4 82.9 99.3 94.9
PSTR46-EK

9STRN6-EK

S 16.2

N 162

20.9

70

9.9

92

11.4

82

19.6

80

15.7

39

25.3

31

1.7

43

13.2?

49
PSTRNF-EK 4 60.0 49.6 68.0 61.8 58.2 54.5 43.5 68.5 67.5
PSTRNF-EK S 28.1 27.3 26.1 27.8 28.4 28.0 25.4 26.2 26.3
PSTRNF-EK N 162 70 92 82 80 39 31 43 49
VCREL-EK N 75.2 63.6 84.0 78.4 71.8 72.5 52.1 83.8 84.1
VCFDCL-EK S 19.3 23.0 9.0 14.5 23.0 18.0 23.9 7.0 10..

CFDCL-EK 0 160 69 91 82 78 39 30 43 48
DEFNTN-EK M 43.5 27.2 54.9 39.2 50.6 24.1 35.1 52.9 57.5
DEFNTN-EK S 35.4 32.7 32.9 34.2 36.7 29.7 39.5 32.5 33.7
DEFNTN-EK N 121 9 71 76 45 36 14 40 31

CMPPRB-EK 4 42.5 24.7 55.2 40.6 45.6 27.0 19.3 52.9 58.0
CIPPRB-EK S 34.0 29.1 31.6 31.1 38.3 28.8 30.3 28.2 35.6
CAPP98-EK N 123 51 72 76 47 36 15 10 32

a$



Taale 5

Stanford Foundation Skills Test - English;

Descriptive Statistics fur Each Scale for First-grade Bilingual Saaple

Overall and by Language Category

Scale Statistic Overall Low Eng High Eng Low Span High Span La Lo Lo Hi Hi Lo Hi Hi

4LPHPR-EF N 64.3 47,6 80,9 62.0 65.2 47.3 47.8 98.6 77 6
ALPHPR-EF S 34.9 32.3 29.4 40.4 33.1 38.9 28.5 1.8 31.1
ALPHPR-EF N 50 25 25 14 36 10 15 4 21
WRDNAm-EF M

WRDNAN-EF S

WRDNAN-EF N

846LTM-EF N 95.9 94.7 97.0 92.5 97.2 91.4 96.9 95.0 97.4
SNSLTN -EF S 6.8 7.3 6.1 8.3 5.7 9.3 4.8 4.9 6.3
SM6LTN-EF A 50 25 25 14 36 10 15 4 21
DBLLTM-EF 4 88.1 83.1 93.0 87.5 88.3 83.9 82.6 96.5 92.3
DBLLTM-EF 5 13.1 14.4 9.5 12.7 13.4 13.1 15.6 5.3 10.1
DBLLTN-EF N 50 25 25 14 36 10 15 4 21
PSTIOS-EF M 94.8 93.3 96.2 93.1 95.4 90.3 95.4 100.0 95.5
PSTRN6-EF S 10.1 13.1 5.6 15.8 6,9 18,2 8.3 0.0 5.9
PSTRN8-8F M 50 25 25 14 36 10 15 4 21
PSTRNF-EF 4 69.4 61.8 77.1 69.1 69.6 63.7 60.5 82,5 76.1
PSTRNF-EF S 20.1 19.7 17.6 23.7 18.8 25.3 15.9 13.8 18.3
PSTRNF-EF N 50 25 25 14 36 10 15 4 21
VCFDCL-EF 4 7.9 68.7 85.0 73.9 78.0 68.6 68.8 87.2 84.6
VCFDCL-EF S 13.3 11.8 9.3 16.1 12.2 16.1 8.4 4,7 10.0
VCFDCL-EF N 50 25 25 14 36 10 15 1 21
DEFNTN-EF 4

DEFNTN-EF S

DEFNTN-EF N

C1PPR8-EF 1

CMPPRB-EF S

C4PPRB-EF N

16



Table 6

Stanford Feebatiae kills bet beliii
hortative Statistics far Ebb kale fir kb 0 klispial Smile

bra 11 al by Lobs" Mawr

kale Statistic Oman Ls 1110 Ls 114 Ill Lire Ni Ni-1

kr11111-11(

tome
31.11

43.7
LI
LI

2.2
2.3

V./
46.4

Ammlik
dualie
romMI

li 2 6 1

MUM
NUM 14.1 45.7 NIA 11.2
MT H& 7.1 i . 1 L 1 2.1
111101111 16 2 6 al

11U.THE 12.1 46.7 73.6 42.4
1111.11141 11.3 31.2 11.7 1.1
1M.1.111-IE 14 2 6 1
M11111141 13.3 71.1 61.4 46.1
POWS 17.1 21.4 16.3 4.1
MIMI 14 2 6 1
P1111111F4K 40.I 44.5 41.2 77.4
PITIIIHIC 22.1 24.1 12.1 14.0
P111111 H1 li 2 4 I
11010.-8 55.1 31.3 35.2 12.1
11710.-B 24.3 14.1 LI 1.3
117113.41 14 2 6 al

IEFIRIKK

IERT11-11(

11F1111141

OPPIIIB
CIPPIII41
1:11MHZ

KNOW 31.1 31.4 31.1 61.4
ILPIPII-0 33.3 31.3 23.2 34.7
ILMIPINF a 4 4 14

111111111-ff

11111111111.6

MI NH,
IIM.1114 11.2 15.7 17.1 11.6
111L11-1, 3.1 5.5 2.7 1.1
11111.1141 a 4 4 14

11U.11141 15.1 !MI 15.1 *7.2
ULU-, 4.3 3,1 4.7 3.3
NUM/ a 4 4 14

FIIIIMMI 114.1 11.6 17.3 43.2
MOW 13.4 17.5 13.1 8.1
PI111114 a 4 4 14

PITINFIF 74.4 44.2 64.1 71.7
PIM-, 11.1 27.1 16.7 ILL
PROF, 22 4 4 14

WIG-IF 77.1 463 47.0 13.1
VICL-11 14.1 22.1 5.2 11.5
lots-ti .. 4 4 14

1111111147

11191511-tf

lelf1114F
CIPPIO-Er

011,19-IF
CIIPPIII-U
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tale 1

Matra Fessiatial 36111. Test - Easlislt
Osicripti9s Statistics for Lack Scala for Sits 2 Iilisqual Sample

Overall al ly Lammas Calory

Scala Statistic Overall La La-2 La Ni -2 Ni La-2 NI *1-2

ALFIFII-V N Z.1 0.0 16.6 12.3 62.4
fU1111-131 1 37.1 0.0 21.7 1.4 33.4
ALM-8 4 le 1 0 2 7
61111111-11 P

1111111111-11 1

11111111041 4

1111.111-11 I 17 16 11 74 91

4111.111-U 1 12.4 0.8 11.1 4.0 18.3
11111.111-B N 16 1 6 2 7
21.1.111-11 N 74.1 10.8 62.0 66.7 12.9
1111.111431 1 16.0 0.8 11.3 16 11.4
min-et 10 16 1 6 2 2
1111118-61 II 11.4 11.1 60.8 31.8 S7.3
F0111111-13 1 , 22.3 LI 33.9 8.0 13.0
FIT1111-111 1 16 1 6 2 7
F11111P-111( 10 37.1 2 .1 23.1 31.1 34.6
F1111.-1111 1 23.8 0.8 NJ 13.6 11.1
FITIV-111 4 16 1 6 2 7
1CF0.-111 I 17.4 70.2 43.1 11.3 12.7
CFEL-11 3 23.1 0.0 17.9 11.1 7.1
VOICL-B I 16 1 i 2 7

111171141 4

IMIT11-931 3

001111-12 N

C119141/41 N

CIVID-11 3

CFF11-111 4

11J1101-11F 4 67.2 42.2 46.2 111.0 93.2
14/1141-1F S 36.0 33.7 12.3 0.0 3.4
M.F1P11-1F II 19 2 1 2 i
1111111114 N

1111111114F 1

11111111-17 N

111111.1*4 4 94.1 11.6 11.2 11.2 93.3
1111L11 1 1.3 16.2 S.! 4.0 ILA
11111.114 N 19 2 9 2 1
*L1NW 4 77.3 19.3 73.1 14.3 71.0
NU.711-0 1 14.3 27.3 14.0 7.1 10.3
1111.1114 I 19 2 1 2 0

11111114 4 99.4 142.8 99.1 111.8 101.0
PIM*, 1 1.0 1.1 1.4 4.8 1.0
111111114 N. 19 2 9 2 6
53 1 12.1 34.4 31.3 77.0 64.9

011111V4 1 11.7 37.2 17.9 14.9 16.0
P111111-V 1 II 2 I 2 6

1171ILL-0 4 r 1 4.9 78.1 11.2 ILO
11711111r 3 1.8 19.7 1.9 1.0 3.1
VOICL-V N 19 2 9 2 i
NMI, I
1.11111-. 1

INFIMI-0 N

CV/411-17 11

DIM-, 1

WW1" II
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Table 9

Stanford Foundation Skills Test English:

Descriptive Statistics for Each ScPe for Site 3 Bilingual Simple

Overall and by Language Category

Scale Statistic Overall Lo L . Lo Hi-3 Hi Lo-3 Hi Hi-3

ALPHPR-EK M 40.0 29.6 45.7 46.2

ALPHPR-EK S 35.4 30.6 38.0 34.5

ALPHPR-EK N 67 24 35 8

WRDNAM-EK 1 8.8 1.7 11.9 16.7

WRONAM -EK. S 17.5 4.9 20.4 22.3

WRDNAM-EK N 67 24 35 8

SN6LTM -EK 1 88.7 85.2 90.5 91.1

SNGLIM-EK S 8.6 8.3 8.9 4.9

SN6LTM-EK N 67 24 35 8

DBLLTM -EK 1 77.8 74.9 79.0 81.6

OBLLTM-EK S 16.4 16.2 17.1 14.0

DBLLTM -EK N 67 24 35 8

PSTRNS-EK M 96.9 92.5 99,4 99.3

PSTRNS-EK S 10.5 16.8 1.3 2.0

PSTRN6-EK N 67 24 35 8

PSTRNF-EK M 64.2 52.4 71.6 67.1

PSTRNF-EK S 26.5 2S.4 25.4 21.1

PSTRNF-EK N 67 24 35 8

VCFOCL-EK M 82.8 78.5 84.7 87,5

VCFOCL-EK S 8.0 9.5 5.6 6.6

VCFDCL -EK N 67 24 35 8

DUNTN-EK M 39.0 24,6 49.5 36.5

DEFNTN-EK S 34.4 29.7 33,2 40.3

DEFNT4-EK N 67 24 35 8

CMPPRB-EK M 45.8 32.2 53.: 53.5

CMPPRB-EK S 29.9 30.5 25.7 34.1)

CMPPRB-EK N 67 24 35 8

2
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Table 10

Stanford Foundation Skills Test English:

DescIptive Statistics for Each Scale for Site 5 Bilingual Samnle

Overall and by Language Category

Scale Statistic Overall Lo Lo-5 Lo Hi-5 41 Lo-5 Hi Hi-5

ALPHPR-EK N 43.1 25.6 22.5 54.6 62.3

ALPHPR-EK S 35.5 23.8 25.0 40.9 34.9

ALPHPR-EK N 56 12 15 5 24

NRONAN-EK N 4.2 0.0 b.7 6.6

ikRONAN-EK S 9.7 0.0 10.9 12.3

NIMAN-EK N 55 11 3 24

SNETN-EK N 91.0 90.5 90.5 92.0 pl."

SN6LTN-EK S 7.1 8.3 8.7 4.7 6.0

SN6LTN-EK N 56 12 15 5 24

OBLLTN-EK M 73.5 76.4 70.9 55.0 77.4

DBLLTN-EK S 21.2 16.7 23.7 19.6 20.8

DBILTN-EK N 56 12 15 5 24

PSTRN6-EK N 97.0 98.6 98.3 Qi.4 94.9

PSTRW-EK S 11.3 2.2 3.9 1.3 16.9

PSTRNF-EK N 56 12 15 5 24

PSTRNF-EK 4 63.4 62.7 53.6 68.1 68.9

PSTRNF-EK S 30.2 31.9 26.9 25.1 32.4

PSTRNF-EK N 56 12 15 5 24

VCF:CL-EK N 74.2 66.9 62.0 81.7 83.8

VCFCCLqK S 21.1 22 1 26.2 10.7 13.0

VCFOCL-EK N 54 12 14 5 23

DEFNTN-EK Pi 48.9 22.9 35.1 76.7 64.8

DEFNTN-EK S 36.3 30.8 39.5 12.4 28.5

DEFNTN-EK N 54 12 14 5 23

CNPPRB-EK PI 78.7 16.7 19.3 50.0 59.5

CNPPRB -EK S 38.2 22.6 10.3 45,8 16.7

CNPPRB -EK N 56 12 15 5 24



When considering these data, it is important to keep in mind the
distribution of administrations by site and grade level presented in
Table 1. All sites are represented in the kindergarten data (though
only about half of the border site target students were tested then),
while at first grade, only the border sites (0, 1, and 2) are repre-
sented. Further, for the tasks added in the Year 3 administrations
(Word Naming, Definitions, and Comprehension), only the non-border
sites (3 and 5) are represented.

In Figure 1, the average performance for the nine SFST tasks is
presented over the entire sample of bilingual students tested in
kindergarten, as well as performance broken out on the basis of the
English entry categories (the actual values come from Table 4). As can
be seen, performance generally matches that described above for the
individual cohorts of students. Average performance on Alphabet Knowl-
edge is at about 40%. Little skill is shown in Word Naming, and
Single- and Double-Letter Matching performance is high (though the
latter is found to be more difficult than the former). Most students
master the Auditory-Phonetic Segmentation Training task, but some have
difficulty in transfelring the skill to novel materials. Performance
on the Vocabulary task is at about 70%, with Definition and Comprehen-
sion skills lower at about 40%. The high English students tend to out-
perform the low English students, and without assessing these differ-
ences through the usual statistical tests, it seems that the most
substantial differences are reflected mainly in the language dependent
tasks of Alphabet Knowledge, Vocabulary, Definitions, and Comprehen-
sion, with little differences in the non-linguistic tasks of Letter
Matching. Interestingly, Auditory-Phonetic Segmentation seems to be
acquired equally well by both groups, but the high English group shows
a small advantage in transferring this skill to new material, consist-
ing of mostly real Eng.ish words in the early trials, and synthetic
words in the final trials.

Figure 2 presents the some data for the combined English-Spanish
categories. One can detect little difference within the high English
groups based on their differing Spanish skills. Within the low English
groups, the trend appears to be that the low Spanisi group outperforms
the high Spanish group in the linguistic tasks, but with no differences
in the non-linguistic tasks.

Figure 3 dist, ays the kindergarten English data for each site (the
data are taken from Tables 6 through 10). There appears to be some
substantial site differences in the Auditory-Phonetic Segmentation
tasks and the Vocabulary task, with the non-border sites outperforming
the border sites -- no systematic trends appear in the °the.- scales.
However, in examining the data from the individual :ices, the differ-
ences between low and high English categories for each of the scales in
general follow the descriptions given above for the overall data set.

Figures 4 and 5 present the first-grade data obtained for those
border site students who entered the study as first-graders. Again,
perf)rmance follows that described for the individual cohorts, and, in
general, is higher than that obtained from the kindergarten sample.
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100

SFST: English
Average Means Kindergarten

Subtests
Overall* IN,N4 Low English

A = Alphabet Knowledge
W = Word Naming
S = Single-Letter Matching

um High English

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

*N=122 for the W, F, and C scales; otherwise N=162.

L = Fine Distinctions
Common Labels

F = Definitions
C = Comprehension

Filure 1. SFST-E scale means for the kindergarten entry bilingual sample overa11 and by English entry
category.
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SFST: English
Average Means Kindergarten

V/I

A

Lo Lo*

A = Alphabet Knowledge
W = Word Naming
S = Single-Letter Matching

I\ A Lo HI
Subtests

rq Hi Lo IES1 Hi Hi

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

*Low English, Low Spanish entry.

L = Fine Distinctions
Common Lahels

F = Definitions
C = Comprehension

Figure 2. SFST-E scale means for the kindergarten entry bilingual sample by English-Spanish entry

category.
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100

SFST: English
Average Means kindergarten

V71 SC1*

A = Alphabet Knowledge
W = Word Naming
S = Single-Letter Matching

N\J

S

Subtests
Si 177A S2 laq S3 KZ] S5

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

L = Fine Distinctions

Common Labels
F = Definitions

C = Comprehension
*Site 0.

Figure 3. SFST-E scale means for the kindergarten entry bilingual sample by site.'
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SFST: English
Average Means First Grade

A

F,71 Overall*

A = Alphabet Knowledge
W = Word Naming
S = Single-Letter Matching

*N=50.

P

Subtests
Low English

T

WI High English

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmer-ation: Transfer

L = Fine Distinctions

Common Labels
F = Definitions
C = Comprehension

Figure 4. SFST-E scale means for the first-grade entry Wingual sample overall and by English entry
category.
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SFST: English
Average Mears First Grade

9

A

p7-71 Lo Lo*

A = Alphabet Mhowl edge

W = Word Naming
S = Single-Letter Matching

17-4 La HI
Subtests

izz Hi Lo

L

KM Hi Hi

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

*Low English, Low Spanish entry.

L = Fine Distinctions

Common Labels
F = Definitions
C = Comprehension

FiTare 5. SFST-E scale means for the first-grade entry bilingual sample by English-Spanish entrycategory.
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Further, the same relationship between the low and high English groups
holds: higher performance for the latter in the linguistic tasks, no
apparent differences in the non-linguistic tasks.

Spanish administrations. The Spanish data are presented in Tables
11 through 17. The formats of these tables are identical to those used
for the English data (see the description above). Table 11 provides
the kindergarten data for the entire sample, along with the breakdowns
by language category. This is followed by Table 12 which gives the
first-grade data. Tables 13 through 17 present the data for each site
(0, 1, 2, 3, and 5, respectively), giving the overall site averages
followed by breakdowns by the combined English-Spanish categories.

As cautioned above, when considering these data, it is important
to keep in mind the distribution of administrations by site and grade
level presented in Table 1. Again, all sites are represented in the
kindergarten data (though only about half of the border site students
were tested then), while at first grade, only the border sites (0, 1,
and 2) are represented. Further, for the tasks added in the Year 3
administrations (Word Naming, Definitions, and Comprehension), only the
non-border sites (3 end 5) are represented.

In Figure 6 (based on Table 11), the Spanish kindergarten entry
data are displayed for the overall sample, and for the component low
and high Spanish entry groups. These data, as found in the English
set, follow the same general patterns descrihed above for the individ-
u7:: cohorts. qrst, knowledge of the alphabet is negligible, as is
sight-word recognition. Letter Matching skill is high, though the
Double-Letter task presents more difficulty than the Single-Letter
task. The Auditory-Phonetic Segmentation Training trials are success-
fully acquired by most students, but they seem to have considerable
difficulty with the Transfer materials. The Vocabulary task perfor-
mance is high with an average of about 80%, with the performance on the
Definitions and Comprehension tasks somewhat lower. Again, without
resort to the standard statistical tests, the high Spanish group seems
to outperform the low Spanish group on the linguistic tasks, with no
apparent difference in the non-linguistic tasks. Although the English
and Spanish samples are not strictly comparable, in general, linguistic
task performance appears to be greater in Spanish than in English.

Figure 7 displays the Spanish kindergarten data by the combined
English-Spanish entry skill categories. As before, performance for
both of the high Spanish groups seems to exceed that of the two low
Spanish groups on the linguistic tasks. Further, for the low Spanish
groups, there do not appear to be any substantial differences except
for the last two tasks (Definitions and Comprehension), where the low
English group outperforms the low Spanish group -- remember that these
data come exclusively from the non-border Sites 3 and 5.

Figure 8 charts the Spanish kindergarten data for each site (the
data come from Tables 13 through 17). There appear to be no systematic
trends with the following exceptions: (a) Auditory-Phonetic
Segmentation performance appears to be greater in Sites 0 and 5 for
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Taole 11

Si... Foundation Skills Test Spanish:

Descriptive Statistics for Each Scale for Kindergarten Bilingual Sasole

Overall and by Language Categoky

Scale Statistic Overall Lcw Eng High Enq Low Span Hip Span La Lc Lo Hi Hi Lc Hi Hi

ALPHPR-SK M 9.3 6.7 11.4 7.9 10.6 6.7 6.8 9.1 13.1
ALPHPR-SK ; 13.1 11.0 14.3 12.8 13.4 13.2 7.5 12.3 15.6
ALPHPR-SK N 179 80 99 87 92 44 16 43 56
WRDNAM-SK M 1.9 1.4 2.2 1.5 2.5 1.3 1.7 1.7 2.9
WRDNAN-SK S 5.2 5.4 5.0 5.2 5.2 5.7 4.7 4.7 5.4
WRDNAR-SK N 125 53 72 78 47 38 15 40 32
SN8LTR-SK M 90.9 88.9 92.5 91.4 90.4 90.1 87.5 92.7 92.3
SN6LTM-SK 5 7.7 7.5 7.5 7.0 8.3 6.1 8.8 7.6 7.5
SN8LTM-SK N 180 80 !CO 88 92 44 36 44 56
DBLLTM-SK 1 75.9 73.1 78.2 75.3 76,6 74.2 71.6 7b.3 79.8
DBLLTR-SK 5 17.6 16.4 18.2 16.3 18.8 15-6 17.4 17.0 19.2
D8LLTR-SK N 180 80 100 88 92 44 36 44 56
FSTRN8-SK 1 85.0 81.2 88.1 61.4 88.4 78.8 84.1 84,1 91.2
PS7RN6-SK S 22.3 23.7 20.8 25.8 17.9 26.3 20.0 25.3 16.0
PSTRN6-SK N 180 80 100 48 92 44 36 44 56
PSTRNF-SK 1 49.5 42.0 55.4 44.0 54.7 38.1 46.8 49.9 59.8
PSTRNF-SK 5 29.5 28.4 29.1 31.4 26.7 29.5 26.5 32.4 25.7
PSTRNF-SK N 180 80 100 88 92 44 36 44 56
VCFDCL-SK m 67.5 68.0 67.1 54.5 79.8 57.9 80.3 51.2 79.4
4FDCL-SK S 19.5 20.2 19.0 18.7 9.9 22.0 6.6 14.3 11.6
VCFDCL-SK N 181 80 101 88 93 44 36 44 1J7

DEFNTN-SK M 36.3 41.2 32.8 18,5 66.3 28.7 72.8 8.9 63.3
DEKNTN-SK S 36,0 38,1 34.1 29.0 24.8 34.4 27.9 16.9 23.1
DEFMTN-SK N 126 53 73 79 47 38 15 41 32
CMPP9B-SK I 29.7 31.6 28.4 12.9 57,9 18.1 65.6 8.1 54.3
CMPPPS-SK S 36,3 37.6 35.5 25.1 34.9 32,1 27.9 14.9 37.6
CNPPN8-Sk N 126 53 73 79 . 47 38 15 41 32

29



Tale 12

Stanford Foundation Skills Test Spanish:

Descriptive Statistics for Each Scale for First-grace Bilingual Saaale

Overall and by Languagl Category

Scale Statistic Overall Law Eng High Eng Low Span High Span Lo Lo Lo Hi Hi Lo Hi rii

cLRHPR-SF N 26.2 28.5 23.5 15.3 30.0 15.6 36.3 14,6 25.0
ALPHPR-SF S 22.0 23.5 20.3 10.1 23.8 10,0 25.9 11.9 21.2
ALPHPR-SF N 61 32 29 16 45 12 20 4 25
ORDNAM-SF M

4RDNAM-SF S

ORDNAM-SF N

SN6LTM-SF a 96.3 95.3 97.4 93.6 97.3 92,9 96.7 95.7 97,7
SN6LTM-SF S 5.3 6.2 3.9 7.6 3.9 8.3 4.2 5.5 3.7
SNSLIM-SF N 62 32 30 16 4 12 20 4 26
DBLLTM-SF M 91.7 89.7 93.8 91.5 91.8 91.2 88.9 92.4 94.0
OBLLTM-SF S 9.3 10.3 7.6 7.3 9.9 8.3 11.5 4.1 0.0
DBLLTN-SF N 62 32 30 16 46 12 20 4 26
PSTRMS-SF 4 92.0 89.9 94.3 83.3 95.0 79.2 96.2 95.8 94.0
PSTRNC-SF S 18.1 21.5 13.6 28.6 11.6 32.2 6.1 5.3 14.5
PSTRNO-SF N 62 32 30 16 46 12 20 4 26
PSTRNF-SF 4 72.4 67.1 78.1 63.8 75.4 59.1 71.9 77.9 78.1
PSTRNF-SF S 24.9 25.6 22.9 25.6 22.4 32.6 19.7 11.7 24.4
PSTRNF -SF N 62 32 30 16 46 12 20 4 26
VCFOCL-SF M 82.5 81,6 83.4 70.3 86.7 69.7 88.8 72.2 9:1.2
VCFDCL-SF S 17.9 21.3 13.7 27.2 10.8 31.0 6.3 13.2 13.2
VUOCL-SF N 62 32 30 16 46 12 20 4 26
DENTN-SF M

DEFNIN-SF S

DEFNTN-SF N

C4PPRB-SF 4

CMPPRB-SF S

CMPPRB-SP N
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Takla 13

Maie* For Pilo (kill! fat 311800 Ili
Descriptive Statistics fir lad Scala fsr lite 0 Miami Swots

Small eat by Lassoes Catspry

kale Statistic Oman La la4 La 111.3 Ni Lr4 Ni Ni-

ILIUM -l[ 11 4.6 3.3 1.7 7.7
SWIM I' 1.11 0.1 2.2 1.2
MAWS I 31 3 14 to
11111111411 1
111111111-111 3

111111111-111 I
111L11-311 I 11.2 91.1 11.1 12.7
1111.11-111 I 4.1 3.3 7.' 6.1
MUM I 31 3 14 16
NU.111-11 N 77.I 31.1 79.7 ILI
NU.111111 1 17.3 20.4 14.4 14,7sate I 31 3 14 11MINI I Ili.2 77.1 III ICI
PINK I ; 14.2 7.1 U.S 1.9
1111111-1111 I 31 3 14 13
MIPS II 464 44.5 41.9 72.7
11111111111 1 ?LI 13.1 17.1 11.3
PRI** I X 3 II 13

17111-11 I 13.3 74.11 ILI V.I
W1117.-111 1 7.2 4.1 7.3 3.4
via. -11
umnimic

I
1

31 3 11 lb

1011111-111 I
11311111-11 IMIK 11

121P111-111 I
WW1 11

leirl-W 11 23.0 17.0 21.7 25.1
WNW, I 19.0 9.0 13.1 23.2VIM,
1111111111

I
I

S3 6 9 11

MINI I
01111111 I
1.1<1N-IF I 17.4 14.7 91.1 47.4
1111L111417 I 4.6 3.1 3.0 4.1
111L1114 N 34 6 9 19

MANI I 93.9 13.4 91.7 44.4
NU.THF 3 9.3 5.2 12.2 4.l
/1111F I 34 6 4 t9
11111111.4 1 42.3 ILI 14.1 ILI
11111111-1F I 13.0 V.7 7.2 7,4

MUM I 34 6 4 19

P11111F4 I 11.3 17.3 12.1 13.1
P1111-V I 19.1 32.4 13.2 14.1
1111111-IF I 34 6 4 19

KM:. I ILI '6.3 93.4 10.4
4CFICL-111 I 14.6 31.1 S.1 6.1
OKI-.
wow

I
N

34 6 9 19

IIRIV-11 I
N0111HF I
WW1 I

(311111-W I

3')7
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Tel 14

Seaford Fesedatim kills Test - kams0:
kurigtive Itntittics fur Cad kale far MU 1 klismal Semis

Osman md by Weems Clammy

kale Itatietic Orwell Le la-I La 16-1 Ni la-I Ni Ni-1

Al/11F1-12 II 0.3 1.1 11.7 16.0
ILAIPIHE 1 4.5 1.0 0.0 2.4
fLPIPIHE II 7 4 1 2
111M111-11( N

MUM I
11101-111 II

same N 11.2 11.5 94.3 17.1
11111.11-11 1 10.4 1.3 LI 1.1
11111.71H1 N 4 4 1 1

11111111-11 II 79.2 70.2 94.4 100.0
1111.1.1114 1 10.2 11.9 1.1 0.0
111.1.111-11 I i 4 1 1

11111111-1 II 73.1 71.3 11.1 79.2
11111111-11 1 , 25.7 32.2 1.0 23.3
1111111-E II 7 4 I 2
91111119-12 N 41.1 33.9 43.1 49.1
MN 41 1 23.3 25.4 LI 33.4
10111W11( N 7 4 1 2
91:111L-11 N NJ 12.1 r i 1111.0
WICL-11( 1 L 7 2.1 1.0 3.9
117110.-111 N 7 4 1 2
11f1T1-11 1
KAMM 1
1171111-11 1
MINK N

CIPPIIHN 1
121PPII-E 1

1011141-1F N 21.3 14.4 23.1 20.0 43.3
1PIP1-19 1 12.1 L 7 15.3 11.7 0.0
ALPIPI-W 1 1 4 2 2 1

1111111114 N

111111111-,

111110114,

SNOW,

1

II

1 91.4 M.1 97.2 14.3 111.0
111L111-1F 1 1.7 1.2 4.1 1.1 1.0
MILS.. 1 1 4 2 2 1

1101.11-tF N 92.0 91.3 91.3 13.1 161.0law" 1 7.3 1.3 5.9 5.9 1.0
MIL1.1114 1 1 4 2 2 1

9111111-19 II 12.3 92.4 111.9 91.7 111.0
1111114 1 1.9 9.4 4.1 3.1 0.0
11111 -11 1 I a 2 2 1

9111111-IF 1 19.9 72.3 54.4 01.1 12.7
F1111161F 1 14.1 4.3 ?LI 11.3 0.0
M1111-19 It 9 4 2 2 1

RFICHIF 1 11.1 71.2 111.1 73.4 15.9
VCFML- 1 7.1 LI ?-1 1.1 0.1
1t111CL-IF II 9 4 2 2 1NMI. 1
WNW I
KIWI-,
DIFINHF

I
N

CIPIIHF 1

CaP11-19 N
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Table 13

Petard hos. Liss 11:11. A Test -
Osscriptlas Statistics far Cad EA-4111 ;II Sits 2 Pliessal Soils

Overall all D1 Lacasoys Catspry

Scale Statistic &wall Ls la-2 Ls N1 -2 Nt la-2 Ni 111-2

SWINK N 7.0 1.7 3.0 3.1 10.6
UM-0 1 3.3 0.0 L1 1.2 L.6
ALPIPtik N 1 7 2 6
1111H1 N

111111111111 1

11111111-0

11111.111-11 N 11.7 91.4 0.7 77.2 97.1
110.111-111 1 11.0 0.0 9.1 20.2 4.4
IMIL15-11 N 17 1 1 2 7

111.1.711111 N 0.4 72.2 61.1 KJ 93.2
111/15 -E 1 16.6 0.0 ILO 7.1 3.9
14111111 N 17 1 1 2 7MIK N 76.6 77.1 16.9 44.3 73.4
F111111H11 1 21.6 0.1 20.7 13.1 35.2
MUMS N 17 1 7 2 7

11111 -111 33.6 14.3 33.1 3.7 43.4
P11117-11 1 21.1 0.0 22.6 3.2 334
P11111 -11 N 17 1 7 2

011C L-11 N 77.3 73.2 11.1 69.7 77.7
VOICL-N 1 1.1 0.0 7.7 1.0 1.1Malt N 17 1 7 2 7

1131111HK N

;Erma 1

101111411

CIIPON-11

ormie 1

WWI( N

5.~ N 33.1 13.4 33.3 1.2 20.0
ILF119-1, 1 3.3 11.1 3.0 12.1 13.3

It 2 9 2

UMW
NNW. 1

ININHIF
11111.1114 I 14.7 97.2 N.3 97.2 06.7
1111LTN-V 1 3.1 4.0 3.7 4.0 2.1
IN11.TI- N 19 2 9 2 6

111,15f N ff.? N.6 N.1 11.7 0..7
11111.1114 1 1.0 3.1 11.1 3.1 3.0ILA* N 19 2 9 2
MO1., N /4.9 44.6 100.0 110.0 11.4
WNW 1 27.1 61.7 0.1 0.0 21.3
FITINNIF N 19 2 1 2

FITNPIF N 37.7 1.2 63.0 16.4 33.0
P1111 4 1 30.1 11.6 21.1 1.3 0.4
P17111F-4 N 19 2 1 2

11113.12 N 12.0 32.4 13.7 19.4 611.1

117111.-IF 1 21.1 43.1 5.4 21.1 10.6
VOW:. N 19 2 1 2

NRINIF
Iff111114 I

CINNHF
arm-.

N

s

CNR024 N
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Taa:e la

Stanford Foundation Skills Test - Spanish:

Cescriative Statistics tar Each Scale far Site 3 Eilllual Sample

Overall and by ',village Category

Scale Statistic Overall La La-3 to 14:-3 Hi to-3 Oi wi-:

AL9NPR-SK 4
7.3 6.8 7,0 10.2

ALPHPR-SK S 6.7 5.2 6.9 10.0
ALPHPR 5K 4 68 25 35 a
WPDNAM-SK 4 1.8 0.7 1.7 6.3
4RDNAM-SK S 5.0 I., , 4

-
4.9 6.6

ODNAM-SK N 68 25 35 8

SN6LTM-SK 4 91,8 68.8 94.2 90,4
SN6LTM-SK S 6.5 6.8 5,5 5.9
SN6LTM-SK N 69 25 36 a
DBLLTM-iK 4 75.9 74,1 77.9 72.6
DBLLTM-SK 5 15,7 14.7 16.0 18.1

DBLLTM-SK N 69 25 36 a
PSTRN6-SK 4 81.4 70,0 85.6 98.3
PSTRN6-SK S 27.4 71.1 24.8 3.3
PSTRN6-SK N 69 25 36 a
PSTRNF-5K 4 44,3 31,9 51.4 51.6
PSTRNF-SK S 32.2 37.7 31.5 23.8
PSTRNF-SK N 69 25 36 a
VU.:CL-SK M 49.8 45.2 48.4 70,e

VCFDCL-SK S 16.2 17.7 12.5 10.2
VCFDCL-SK N 69 25 36 a
BEFNTN-SK 4 13.9 14,3 5,1 52.1
DEFNTN-SK S 23.6 26.4 9.0 ,7

,,..,

DEFNTN-SK N 69 25 36 8

CMPPRB-SK M 8.2 3.6 5,7 34.1

CMPPRB-SK S 15.4 6,4 7.7 28.5

CMPPRB-SK N 6; 75 36 8
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Table 17

Stanford Foundation Skills Test Spanish;

_Descriptive Statistics far Each Scale for Site 5 Bilingual Siege
Overall and by Language Category

Scale Statistic Overall La La-5 Lo 41-5 Hi Lo-5 NI NI-5

ALPHPR-SK 4 14.8 9.2 10.4 24.7 18.6

ALPNPR-SK S 20.1 23.4 8.8 29.1 21.0

ALPHPR-SK N 57 13 15 5 24

WRDNAN -SK 4 1.9 2.6 1.7 1.7 1.7

WRDNAN-SK S 5.5 9.2 4.7 3.7 3.4

$RDNAN -SK N 57 13 15 5 24

SN6LTM-SK M 90.5 92.1 88.9 88.0 91.1

SN6LTN-SK S 8.2 4.7 8.8 9.6 9.2

S1461.111-SK N 57 13 15 5 24

DBLLTN-SK M 72.7 80.6 67.8 55.6 75.0

DBLLTM-SK S 19.8 12,8 19.7 11.6 22.1

DBLLTN-SK N 57 13 15 5 24

PSTRN6-SK M 92.3 56.1 85.6 88.9 95.3

PSTRN6-SK S 14.9 6,3 21.5 24,9 9.1

PSTRN6-SK N 57 13 15 5 24

PSTRNF-SK M 52.8 49.8 41.8 58.6 60.0

PSTRNF-SK S 27.2 24.7 27.9 36.8 25.0

PS7R4F-SK N 57 13 15 5 24

VCFDCL -SK M 75.8 74.2 79,4 61.7 77.2

YCFOCL-SK S 14.3 17.9 6.6 20.2 13.4

VCFOCL-SK g C7
_ 13 15 5 24

DEFNIN-SK M 63.4 56.4 72.8 36.7 67.0

DEFNTN-SK S 29.0 31.6 27.9 41.9 22.2

DEFNTN-SK N 57 13 15 5 24
CMPPRB-SK M 55.7 46.1 65.6 25.6 61.1

CMPPRB-SK S 37.3 42,6 27.9 30,8 38.:

CMPPRB-SK N 57 t3 15 5 24



SFST: Spanish
Average Means Kindergarten

le /1 Overall*

A = Alphabet Knowledge
W . Word Naming
S = Single-Letter Matching

Subtests
Low Spanish r=1 High Spanish

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

*N=126 for the W, F, and C scales; otherwise N=180.

L = Fine Distinctions

Common Labels
F = Definitions
C = Comprehension

Figure 6. SFST-S scale means for the kinderg -ten entry bilingual sample overall and by Spanish entry
category.
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SFST: Spanish
Average Means Kindergarten

V771 Lo Lo*

A = Alphabet Knowledge
W = Word Naming

S = Single-Letter Matching

Lu
Subtests

Hi Lu laq Hi Hi

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

*Low English, Low Spanish entry.

L = Fine Distinctions

Common Lahels
F = Definitions
C = Comprehension

Figure 7. SFST-S scale means for the kindergarten entry bilingual sample by English-Spanish entry
category.
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SFST: Spanish
Average Means Kindergarten
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A

VA

A = Alphabet Knowledge
W = Word Naming
S = Single-Letter Matching

*Site 0.

P T L F C

Subtests
SO

*
Ny S1 ma 52 Egll S3 pgi2g S5

D = Double-Letter Matching

P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

L = Fine Distinctions

Common Labels
F = Definitiors
C = Comprehension

Figure 8. SFST-S sale means for the kindergarten entry bilingual sample by site.
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both Training and Transfer tasks, and (b) for Definitions and
Comprehension, skill at Site 5 is superior to Site 3, suggesting the
greater Spanish skills of these students.

In examining the tabled data for each site, the general pattern ofthe high Spanish groups outperforming the low Spanish groups appears tohold.

Figures 9 and 10 (based on Table 12) present the first-grade entry
data obtained for those border site students who entered the study asfirst-graders. Again, performance follows that described for the
individual cohorts, and, in general, is higher than that obtained from
the kindergarten sample. Interestingly, there does not seem to be any
significant difference between the four language entry categories,
except that the group low in both English and Spanish tends to show the
lowest level of skill for each of the tasks, most notable in those of
Auditory-Phonetic Segmentation.

Correlations

The correlations, both within and between the English and Spanish
administrations for each of the two grade levels, are presented in the
four panels of Table 18. The first and second panels present the
within language correlations for the kindergarten and first-grade
iUMPTstrations, respectively. In these two panels, the English corre-lations are presented above the diagonal, with the Spanish correlations
below. In the bottom two panels, the between language correlations are
presented, with the rows representing the English scales and the
columns representing the Spanish scales. The kindergarten coefficients
are presented first, then those for first-grade. In discussing these
matrices, again, one must keep In mind the structure of the sample
given in Table 1. In the material which follows, only correlations
which show a minimum of 15% snared variance (significant at the .001
level based on the lowest sample size) will be discussed.

First, consideration will be given to the correlations between
scale summary measures for the English administrations at kindergarten
(first panel, above the diagonal). The sample size for each of tnese
coefficients is approximately 162, except for the tasks of Word Naming,
Definitions, and Comprehension, which is 122, and represents only the
non-border sites. The pattern of correlations is easily summarized:
(a) the non-linguistic tasks of Single- and Double-Letter Matching are
related, (b) the linguistic tasks of Vocabulary, Definitions, and Com-
prehension are all inter-related, (c) the two Auditory-Phonetic Segmen-
tation tasks, and the Vocabulary task are inter-related, and (d)
Alphabet Knowledge is related to all tasks except Letter-Matching and
the Training task in Auditory-Phonetic Segmentation.

Keeping in mind that the highest correlation coefficient within
this set is .56, the following generalizations are appropriate: (a)
there appears to be some general language measure which is tapped by
knowledge of the alphabet, (h) skill in visual matching is fairly
independent of the other pre-reading skills assessed, (c) there is a
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SFST: Spanish
Average Means First Oracle

A

re : . ,-- -A Overall*

A = Alphabet Mowledge
W = Word Naming
S = Single-Letter Matching

*N=62.

I\ N1

P

Subtests
Low Spanish 023 High Spanish

D = Double-Letter Matching
P = Auditory-Phonetic Segmentation: Training
T = Auditory-Phonetic Segmentation: Transfer

c

L = Fine Distinctions

Common Labels
F = Definitions
C = Comprehension

Figure 9. SFST-S scale means for the first-grade entry bilingual sample overall and by Spanish entry
category.
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dimension of word knowledge which is evidenced in skill in isolated
word tasks and in comprehension of connected text, and (d) the meta-
linguistic task of phonetic segmentation is relatively independent of
the other measures, but its relation with the Vocabulary task suggests
that knowledge of the language aids in both the acquisition and
transfer of the skill as it is assessed in this test.

Next consideration is given to the between scale correlations for
the Spanish administrations at kindergarten (Table 18, first panel,
below the diagonal). The sample size for each of these coefficients is
approximately 180, except for the tasks of Word Naming, Definitions,
and Comprehension, which is 126, and again, represents only the non-
border sites. With two exceptions, the pattern of correlations here is
quite similar to those just described: (a) the non-linguistic tasks of
Single- and Double-Letter Matching are related, (b) the linguistic
tasks of Vocabulary, Definitions, and Comprehension are all inter-rela-
ted, (c) the two Auditory-Phonetic Segmentation tasks are related, but
unlike the English version, these show little relation to the Vocabu-
lary task, and (d) Alphabet Olowledge is only relatei to sight-word
recognition skill, unlike the broader base of relations it maintained
in English.

In the Spanish kindergarter 'lta, the correlation coefficients
discussed above are generally hi :r than those found in English, the
greatest being .80. With this in mind, the following generalizations
are warranted: (a) alphabet knowledge in Spanish does not seem indica-
tive of some general language skill as it seems to be in English, (b)
skills in both visual matching and phonetic segmentation are indepen-
dent of the other pre-reading skills assessed (to a greater degree here
than in English), and (c) there is a dimension of word knowledge which
is evidenced in skill in isolated word tasks and in comprehension of
connected text.

Before discussing the first-grade data, the next focus will be on
the relations between the English and Spanish scales based on the
kindergarten sample, which are presented in the third panel of Table
18. For the Definitions and Comprehension tasks, given only in the
non-border sites, no correlation reaches the 15% shared variance
criterion. For the remaining seven scales, the largest correlations
fall on the'diagonal, suggesting that for any scale in one language,
its strongest relationship within the other language test is with its
corresponding scale. Of these seven diagonal coefficients, all are
positive, except for the Vocabulary coefficient, which is negative, and
shares less than 15% of the variance between the language measures.
The other coefficients are above this value (ranging from .48 to .66),
except for training in the phonetic segmentation task.

Thus, this pattern of results suggests that (a) the visual
matching tasks and the metalinguistic task of phonetic segmentation
possess a degree of transferability between the two languages, (b) the
linguistic tasks of Vocabulary, Definitions, and Comprehension are each
independent across (but not within) the two languages, and (c) alphabet
knowledge and sight-word recognition tend to be related across the two
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languages. The independence of the linguistic tasks would be expected,
as would the non-independence of the non-linguistic tasks. However,
the suggested transferability of the metalinguistic task which is
thought by many (Gough & Hillinger, 1979; Tunmer, Pratt & Herriman,
1984) to be of critical import in the acquisition of reading skill in
anIalphabetic reading system, is not necessarily expected, and has
significant implications for bilingual instruction. Further, at least
for the literacy skills that these English-Spanish bilingual students
bring to school, the suggestion that sight-word recognition (or rudi-
mentary decoding skill) in one language is related to that in a second,
is likewise significant.

Turning now to the first-grade
administrations displayed in the

second panel of Table 18. Here, between scale correlations for the
English administration are given above the diagonal, Spanish below the
diagonal. Again, recall that the sample is small (50 and 62 students
in the English and Spanish administrations, respectively), comes
entirely from the border sites, and does not contain data for the Word
Naming, Definitions, or Comprehension components. Nonetheless, the
pattern of results is quite similar. For English, (a) knowledge of the
alphabet is related to vocabulary skill, (b) the two visual, matching
tasks are related, but fairly independent of the other tasks, and (c)
for phonetic segmentation, while the training skill is not related to
any of the other scales, the transfer task shows the same relationship
to vocabulary skill (but also, shows a novel relationship with Double-
Letter Matching). For Spanish, as in the kindergarten data, (a) no
relationship for knowledge of the alphabet obtains, (h) the correla-
tions for the visual matching tasks, while all are below the 15%
criterion, are, nonetheless, highest between each other, and (c) the
phonetic segmentation tasks and the vocabulary task are all inter-
related (at about .62).

The pattern of between language correlations for the first-grade
data (bottom panel of Table 18) are, again, similar to those found at
kindergarten: the largest correlations fall along the diagonal (with
the exception of the puzzling relationship between English Double-
Letter Matching and Spanish Auditory-Phonetic Segmentation Transfer).
Thus, these data support the arguments given above in the discussion of
the kindergarten sample.

Reading Achievement Measures

As stated above, growth in reading was assessed through multiple
information sources: the Interactive Reading Assessment System, stan-
dardized test scores, and Informal Reading Inventories. The first two
of these are discussed below, providing details of the tasks, mate-
rials, scoring, rel;ability, and descriptive statistics on the
performance of the bilingual sample.

Interactive Reading Assessment System

The Interactive Reading Assessment System - IRAS was employed for
assessing the student's reading ability. The IRAS, an indivilually
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administered diagnostic assessment system, was designed for research
application initially by Dr. Robert Calfee and his associates at
Stanford University in 1974, and has undergone two major revisions
(Calfee & Calfee, 1979; 1981). Modeled after the informal reading
inventory, the IRAS provides independent measures of several component
skills essential for fluent reading. The materials in the test were
selected to cover a wide range of skills and knowledge in the areas of
reading and oral language from the level usually expected of a mid-year
first-grader to that of a junior high school student. The Spanish
version of the IRAS was developed in 1979 using the same format and
procedures as those used in the development of the English edition
(Calfee, Calfee & Pefia, 1979), and was updated as modifications were
made in the English version.

The IRAS has undergone four revisions during its use in this study
over the five-year data collection period (only the Year 3 and Year 4
instruments were identical). Most updates consisted of adding more
difficult levels within a given task in order to keep pace with student
skills as they grew from kindergarten through fourth grade, although
some included new tasks (e.g., sentence reading and comprehension of
expository texts in the third year) and/or changes in procedures.

Each test was individually administered by trained personnel,
taking approximately 45 minutes to complete. The entire testing
session was tape recorded and the tapes and individual protocols
completed by the tester were given to trained in-house staff for
scoring. All testing was done in the Spring (March to May), and all
targets were tested beginning in first grade, and continuing until exit
from the study. All targets in the bilingual sample were tested with
both language versions. For these students, order of test administra-
tion was counterbalanced within each site, with approximately three
weeks between testing. The monolingual English and Spanish target
students were only tested in their respective language.

The specific structure for each of the IRAS subtests, with details
of any incorporated modifications, and the scoring procedures employed,
are presented below. The current English version of the system will be
the primary focus of discussion, but the Spanish version was treated in
an identical manner (except where noted).

Tasks, Materials, and Scoring

The rationale for the tasks appearing in the IRAS is based on a
theory of reading as a set of independent component skills (Calfee &
Drum, 1979). The areas of knowledge assessed in the system include:
reading of isolated words, definition of common words within and beyond
the student's reading vocabulary, and selected word analysis skills
based on the pronunciation of synthetic words. Comprehension of
connected text is also assessed, and in several contexts: reading and
listening comprehension of both narrative texts (typical of those found
in reading texts and literature series) and more difficult, expository
texts.
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Materials within each subtest are ordered by difficulty based upon
grade-level expectations of performance, with each IRAS level roughly
corresponding to a half-grade level. Thus, material contained withinthe fourth level of a given subtest corresponds to material which
average second grade students should be able to handle. As mentioned
above, the IRAS contains six separate subtests. Each one is discussed
below, following the order in which it appeared in the testing
procedure;

Real Word Decoding. The first acsessment was that of the stu-
dent's ability to decode real words. The materials consisted of 14
ordered six-word lists, where higher ordered lists contained increas-
ingly more difficult words based on word frequency, number of sylla-
bles, and complexity of letter-sound correspondence. Words within alist were equated across these dimensions. The student was first
presented with the lists and asked to indicate the most difficult list
he thought he could successfully read. The student was then asked to
read the selected list aloud.

If the student failed to read half or more of the words correctly,
less difficult lists were presented until the student could read at
least half the words in a presented list. Since the lists were ordered
in terms of difficulty, higher order lists were not presented under the
assumption that the student would not succeed on these more difficult
items. Once a list was successfully passed, success was assumed for
the less difficult, lower ordered-lists based on the same rationale.

For a student who was successful on the first list attempted, more
difficult lists were presented until the student failed to read
correctly at least half of the words in a given list. Again, success
was assumed for lists not presented which were of a lower order than
those on which the student was able to successfully meet criterion, and
failure was assumed for those lists not presented which were of a
higher order than those on which the student failed to meet criterion.

In scoring the Real Word Decoding scale, each item was assigned a
numeric value depending on the quality of the response. A value of 3
was assigned to items given completely correct (disregarding dialecti-
cal variations), a 2 for items which were mostly correct (e.g., com-
pletely correct except for a single consonant cluster or vowel), a 1
for items which were only partially correct (e.g., initial segment
correct, but remaining segments incorrect), and a 0 for cases of wild
or no attempted response.

In deriving a scale score, a "critical index" was computed based
entirely on the lists attempted by the student. This index supplied
information about which list was the highest ordered list on which the
student succeeded, (thus allowing a comparison to grade level expecta-
tions), ano also, the relative quality of performance within this
highest success list. The index consisted of an integer value
corresponding to the order of the list of highest success (ranging from
0 to 14), plus a decimal value which was the ratio of assigned points
to total possible points on the list of highest success (a maximum of
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18 points per list, derived fr,a1 three points p, item for each of the
six items).

Thus, tne integer portion of tiie critical index corresponds to the
ordinal value of the most difficult list the student could read -- the
higher the value, the more difficult the material the student could
successfully complete. Concerning the decimal portions, lcw values
represent poor, but passing, performance on the list of highest success
(given that success in this task is defined as three completely correct
responses, the lowest value possible for any successfully read list is
.5 -- students failing to read any list successfully will have integer
values of 0, and may have decimal values lower than .5). Relatively
large decimal values correspond to high performance on the list ,2;
highest success (values of 1.0 assigned for perfect performance the
list of highest success were converted to .99). Thus, for this Ik,
scale scores are bounded by 0.0 and 14.99. The computatioi; of
critical indices was used throughout the IRAS, with the excepts;,. of
Synthetic Word Spelling and Sentence Reading.

Over the five-year data collection period, the only modification
made in this task or theEnglish version occurred between the Year 2
and Year 3 administrations, and inolved repining a few of the words,
mostly at the lower levels of the rest, in order to obtain a slightly
broader range of spelling patterns. In each case, the replacement
words were of the same word frequency class as those which were
removed. No changes were made in the Spanish version of this task over
the entire data collection period.

Vocabularx_Definitions. The next task contained 14 three-word
lists, each list being a subset of the corresponding list of words used
in the Real Word Decoding task d'scussed above. The student beg- this
task with the lowest level list on which failure was obtained it _al
Word Decoding. For each word read by the tester, the student w..1 asked
to definr it. If an inadequate or questionable definition was given,
tha stur,ent was then asked if he could think of another word which
meant the same thing. If this probe did not produce an adequate
response, then the student was read tiee alternative definitions end
asked to select the best one. The student was considered to be
successful on a given list if he could produce an adequate response
under an of the above conditions for at least two of the items. As in
the prfirous task, the student was moved through the lists until that
point was found where success was obtained on list n, but failure on
list n 1. Again, success was assumed for any untested lists below
this point, and failure was assumed for any untested lists above it.

For the Vocabulary Definition task, each item was assigned a value
ranging from 0 to 3 depende,:. upon the quality of the response. A
value of 3 was assigned to any item for which the student gave either
an adequate "dictionary definition," a fairly extensive functional
definition, or a synonym. A value of 2 was given to poor, but
acceptable definitions, associations, or unelaborated functional
definitions. A value of 1 was given for correct multiple choice
definitions if the responses to the first probes were inadequate, t t
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the pr)per definition was selected among the three alternatives. A
value of 0 was assigned whenever the student gave either a wild or no
response to the first probes, and then made an incorrect selection in
the multiple choice condition.

As in the Real Word Decoding tas%, a critical index was computed
to characterize performance on the Definition task. Again, the integer
portion of this value represented the order of the list of highest
success, and the decimal part, the proportion of assigned points to
total possible points (a maximum of 3 x 3 = 9) on this list of highest
success. Thus, these scale values are bounded by 0.0 and 14.99.

As in the Real Word Decoding task, the Definition task was
modified between the Year 2 and Year 3 administrations. During the
first two years of testing, four items from each of the Real Word
Decoding six-word lists were included in the Vocabulary Definition
task, and the criterion for success on a given list was three correct
responses from the four items. However, beginning with the Year 3
testing, the number of words the student was asked to define was
reduced from four to three per list (and the success criterion was
reduced from three to two) in an effort to reduce testing time. This
change was employed in both the English and Spanish versions of the
test. For the English version, however, some changes were also made in
the lists of words to be defined in conjuncticn with the changes
described above in the Real Word Decoding materials.

For students who did not have any success in the Real Word
Decoding task, the following four tasks described, all requiring
decoding skills (Synthetic Word Decoding, Synthetic Word Spelling,
Sentence Reading, and Reading Comprehension), were not administered
(assuming failure). For such students, the Alphabet Recognition task
(not described in this report) was administered, followed by Listening
Comprehension assessments (described after these four procedures).

Synthetic Word Decoding. In the third component of the IRAS, the
student was presented with six lists of synthetic words, with the first
four lists containing six items each and the remaining two lists con-
taining nine items each. The synthetic words were constructed to
correspond to the orthography of the language assessed, and lists were
ordered by difficulty ranging from 'simple consonant-vowel-consonant
patterns to blends, digraphs, vowel variation; and polysyllabic items
(e.g., for the English version, from hin and in the lowest ordered
list to rhosmic and conspartable in thrhighes. ordered list). Before
being a;7i3TOread the synthetic words aloud, the student was told
that he items were not real words, and they had no meaning, but that
they could be pronounced like real words. Each student began this task
on the easiest list, and proceeded to more difficult lists as long as
responses were attempted on at least half of the items within a list.

For the lists of synthetic words, each of the items were scored as
follows. A value of 3 was assigned to any item that was pronounced
without err:'. A value of 2 was given to those responses that were
mostly correct (e.g., correct responses except for a minor letter-sound
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error such as a vowel shift within vowel family, a stress variant, or
pronunciation of a final "e"). A value of I was given for responses
that were partly correct (e.g., correct responses except for a single
vowel or consonant substitution or deletion). A value of 0 was
assigned for assumed failure, no response, or for mispronunciations
beyond those tolerated in the above categories. Note that the scoring
was fairly stringent -- two major errors within an item were sufficient
to receive a score of 0 (e.g., pronouncing affremiation as affrematon).

After examining the patterns of item difficulty over the 42 items,
the order of presentation of the lists was modified for purposes of
computing a critical index. Since almost all subjects who attempted
the first word presented, responded to the entire set of synthetic
words, the potential problem of assumed responses in such a re-ordering
did not arise. The scoring order of the lists is presented below:

Scoring Order Ordinal List Level

List 1 (items 1-6)
1

List 2 (items 1-6),List 3 (items 1-6) 2
List 5 (items 1-6) 3
List 4 (items 1-6) 4
List 6 (items 1, 3-6)

5
List 5 (items 7-9),List 6 (items 7-9) 6

Note that one item was deleted from List 6 as it yielded particularly
idiosyncratic responses.

A critical index over these six lists was computed to represent
student performafte on this task. The integer portion represented the
ordinal value of the list of highest success (ranging from 0 to 6),
where success on a given list was achieved if at least half of the
items in the list received a value of 1 or more. To this value a
decimal was added which was the ratio of assigned points to total
possible points on the list of highest success. Thus, scores for thi
scale were bounded by 0.0 and 6.99. No attempt was made to tie the
materials used in this task to those employed in Real Word Decoding,
and thus, while the summary index for the latter can be related to
grade level expectations of performance, this cannot be done for
Synthetic Word Decoding.

The scoring procedure just described applied to the English IRAS
administrations of Years 3 through 5, which were identical with respect
to Synthetic Word Decoding. However, the Year 1 and 2 materials, which
matched each other, were completely different from this later set, con-
sisting of six six-word lists. Therefore, these materials were matched
to those from the later administrations based on syllabic structure,
letter-sound correspondence, number of letters, and number of phonemes.
Based on these comparisons, a mapping of the earlier administration
material into the first five lists of the later administration mate-
rials was affected (with one item being deleted from the set of 36).
Thus, in Years 1 and 2, the computed critical index was hounded by 0.0
and 5.49.
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For the Spanish IRAS, materials consisted of six six-word lists,which were not modified during the five-year data collection phase.The 36 items contained in this task were also re-organized based onanalyses of (a) the difficulty ordering found within the data them-selves, and (b) the structure of the items. based on this work, four
ordered lists were created from 32 of the 36 items (four items weredeleted due to idiosyncratic response patterns). Thus, the criticalindex computed over these items is hounded by 0.0 and 4.99.

Synthetic Word Spelling. In this task, students were asked tospell synthetic words. The words were constructed to correspond to theorthography of the language assessed using the same criteria employed
in constructing the materials for the Synthetic Word Decoding task.Each word was presented in isolation, and was read twice by thetester. Each student began the task with the first word, and continuedto more aifficult items unless he failed to respond to three items in arow.

For the 15 words presented, each of the items was scored in amanner similar to the scoring criteria used in the Synthetic WordDecodiry task. A value of 3 was assigned to any item that was spelledwithout error. A value of 2 was given to those responses that weremostly correct (e.g., correct responses except for a minor letter- sounderror such as a vowel shift withir vowel family or a stress variant).
A value of 1 was given for responses that were partly correct (e.g.,
correct responses except for a single vowel or consonant substitutionor deletion). A value of 0 was assigned for assumed failure, noresponse, or for misspellings beyond those tolerated in the above cate-gories. Note that the scoring was fairly stringent -- two major errorswithin an item were sufficient to receive a score of 0 (e.g., spelling
sidded as sited). Note that the scoring was not based exclusively ontie F6MinaTTifter-for-letter correspondence to the pronounced words,but on letter-sound

correspcildence (e.g., both glireand glier arecorrect spellings for the same synthetic wo-d).

The index computed to represent performance on this task was the
percentage of assigned poirts to trtal possible points (15 x 3 = 45).Again, this value cannot be tied to grade level expectations ofperformance.

For the English IRAS, one of the 15 words was replaced after theYear 2 administration (namely, vonr__i__n9 was replaced with feening)
because of the difficulty of the vowel. No changes were made in theSpanish IRAS materials.

Sentence reading. 7n the next task, students were asked to read
short two-sentence paragraphs as a way of both (a) assessing oral read-
ing fluency, and (h) providing an efficient mechanism for placement in
the comprehension tasks which followed. There were sever such para-graphs, each selected from the ordered narrative comprehension textsdescribed below. Each student began with the first paragraph, and
continued to more difficult ones if (a) the paragraph was read in 20
seconds or less (an average reading rate of 51 words per minute for the
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lowest ordered passage and a rate of 81 words per minute for the higher
ordered passages), and (b) for three identified critical words, at
least one was read correctly.

From this task, a summary index of oral reading fluency wasobtained. In exploring the derivation of such a measure, the readingrates, in syllables per second, for each of the paragraphs successfullyread was-computed employing the English IRAS data from Year 4. At thelevel of the individual student, a best-fit regression line was
computed through the data points available from the paragraph setread. The slopes of these lines were generally negative, indicatingthat reading rates declined as the difficulty of the material
increased; further, the correlation between the predicted interceptsfor Level A material and the actual data values at Level A was .97.
Given this, the syllables per second measure computed on the easiest
materials presented (Level A) was used as a summary index of oralreading fluency.

Based on analyses of the English Year 4 data, it was found that,
on average, reading rates were constant for a given student over all
paragraphs which were successfully read (i.e., in less than 20 seconds,
and with two or fewer errors on the three critical words). Thus, a
measure of reading fluency, syllables per second, for each student wascomputed by dividing the number of syllables contained on the Level A
paragraph (18 in the English version and 29 in the Spanish verill5FTEy
the time taken to read that paragraph.

This task was introduced in the Year 3 administration, and thus,given the cohort structure of the target sample, the reading fluency
measure derived from it is not available in the early grades for
students from 7ites 0, 1, and 2.

For students who were not successful in Sentence Reading, the next
task, Reading Comprehension, was not administered, again assuming
failure since some skill in isolated sentence reading is necessary for
success in reading connected text. For such students, the Listening
Comprehension task was the next task administered.

Comprehension. In the next task, the student's reading comprehen-
sion was assessed. The materials consisted of nine levels, each
containing two well-formed narrative and expository passages (exceptLevel 1 which did not contain any exposition). Passages across levels
were ordered in difficulty based on word frequency, number of words per
sentence, number of sentences, and number of propositions expressed persentence. Each story t.as constructed according to the principles of
story grammar (Rumelhart, 1977), and associated with each element was a
probe question.

The student entered this task at the level of highest success
found in the sentence reading task described above. For the first four
levels the student was presented with the appropriate narrative and
asked to read it aloud. If the student was able to read the story in
less than 150 seconds, then he was asked to retell ds much of the story
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as he could. After the stude..r. finished the free recall task, any
element that was not adequately recalled was then probed with the
corresponding question. If the student met the reading time criterion,
an expository text at the same level was presented, and comprehension
was assessed using the free and cued recall procedures. This was
followed by the presentation of more difficult levels until the time
criterion for narrative reading was not met, or the highest level
narrative for oral reading (level 4) had been given. If the student
failed to meet the reading time criterion for the initial narrative
presented, easier narrative and expository passages were presented
until success was achieved.

For students who successfully met the reading time criterion at
level 4, the next levels (5 to 9) were read silently. If half or more
of the elements were successfully recalled in either the narrative or
expository passages, at a given level, the next more difficult level
was attempted.

For students who were not successful at Level 6 or higher, their
listening comprehension was assessed for parallel narrative and exposi-
tory passages read to them, again using the free and cued recall proce-
dures. If the student recalled half or more of the passage elements
under either free or cued recall, the next more difficult level was
presented until the student failed to meet this criterion, or the
highest level narrative and expository in the listening comprehension
materials (Level 6) had been given. If the student failed to meet this
criterion, listening comprehension of less difficult passages was
assessed until the recall criterion was successfully met.

In scori comprehension components of the IRAS, each element
under free am. urn recall was scored as "C", completely correct (all
or most of the propositions expressed by the element were given
correctly), "B", briefly mentioned (only some of the propositions
expressed in the element were given correctly), "N", no response (none
of the element's propositions were mentioned), or "W", incorrect
response (the student's response was unrelated to the element's propo-
sitions). For any element receiving a "C" under free recall, its
associated probe was not asked and was coded as an "S" (assumed
success).

For passages not attempted because the recall criterion on a more
difficult passage had been met, elements under free and cued recall
were scored as "S", assumed success. For recall assessments not
attempted becavce the recall criterion on a less difficult passage had
not been met, elements were scored as "F", assumed failure. For stu-
dents who failed to meet the reading time criterion for a given
passage, recall was not assessed, and passage elements under such con-
ditions were also coded as "F". The rationale for tnis procedure
was that students reading at such slow rates would not be able to
integrate sentence structures in a fast decaying short-term memory, and
thus would fail to recall the elements adequately. If asked to do so,
it was felt that the frustration from likely failure might impair
performance on suhsequent passages at a less difficult level.
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After scoring elements separately for free and cued recall, eachelement was then assigned a single value ranging from 0 to 7, based onresponses under both recall conditions as follows:

free cued
recall value recall value

S S
C S

combined value

7

7

B C 6
B B 4
B N,W 3

N,W C 5
N,W B 2
N,W N,W 0

F F 0

Based on the element values above, critical indices were computed forboth reading and listening comprehension, and for both narrative andexpository passages under each of these conditions. For each, theinteger portion of the index represented the level of highest success,based on meeting the criterion of recalling half or more of a passage'selements. The decimal portion of the value was the ratio of assignedpoints for combined elements to total possible points at the level ofhighest success.

Recall that students who successfully read passages at Level 7(the highest listening comprehension level) or higher, were not
assessed for listening comprehension. Under the assumption that theirreading skill is not limited by their decoding skills, but only bytheir comprehension skills, the scores they received on reading compre-hension were used as estimates of their listening

comprehension skill.

In general, the English and Spanish IRAS comprehension texts
,-..overed the same content material, but changes were made in the Spanish
versions where needed in order to maintain an appropriate vocabulary
for the given level.

In the Year 1 administrations of hoth the English and Spanish ver-sions of the IRAS, only three levels of texts were included. Withineach level were three parallel narratives, one for assessing oral read-ing comprehension, one for silent reading comprehension, and one forlistening comprehension. The administration procedure allowed for the
assessment of oral reading comprehension, and, if successful, silent
reading comprehension at the same level -- listening comprehension was
assessed for each level beyond the level of highest success in oralreading comprehension. The recall procedures were slightly differentfrom those discussed above, but still allowed individual story elementsto be scored independently for free and cued recall responses. Inderiving a critical index that was comparable across years, only the
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oral and listening comprehension segments were used, ignoring perfor-
mance on silent reading comprehension. The critical indices for this
year were thus bounded by 0.0 and 3.99, though few students reached
these levels in either of the two comprehension assessments.

In the Year 2 administrations of both the English and Spanish
versions of the IRAS, three additional levels were added to the three
levels that comprised the Year 1 materials. There was a further
adjustment to the recall procedures, but they still allowed independent
assessments of free and cued recall for individual story elements. The
critical indices computed in this year were bounded by 0.0 and 6.99,
though few students reached these levels in either of the comprehension
assessments.

In the Year 3 administrations, the separate silent reading texts
were removed, and reading comprehension was asse;sed by having students
read texts in a manner appropriate for the grade level of the material
(i.e., 1.evels 1 to 4 were read aloud, and all higher levels were read
silently). Expository texts were added to each level, except the
lowest, for both reading and listening assessments. Further, an addi-
tional level of text was added for reading comprehension assessment
(Level 7); assessments for listening comprehension were not made beyond
Level 6. For the story set used in the previous two years, a modifica-
tion in the prohe questions associated with individual elements allowed
some elements to be combined, thereby reducing the number of probes
that needed to be asked (saving administration time), and concomitant-
ly, reducing the number of elements scored; the stories themselves,
however, remained unchanged.

The Year 4 administration was identical to the Year 3 administra-
tion. In the Year 5 testing, two additional text levels were included
in the reading comprehension materials (Levels 8 and 9), and a small
modification in the administration procedures was implemented in order
to reduce testing time.

Metalinguistic tasks. During the third year of the IRAS adminis-
tration, metalinguistic tasks were added to obtain information about
how the students viewed their ability to perform certain tasks and to
provide insights into how they might be accomplishing them. The meta-
linguistic tasks consisted of a few questions asked 'by the tester after
successful completion of the tasks of Real Word Decoding ("How did you
know that was pronounced that way?"), Vocabulary Definitions
("What is irmTrd? A sentence? A story?"), Sentence Reading ("If you
were to break this sentence into parts, where would you make the
breaks?"), and Reading Comprehension ("If the sentences in this passage
were all jumbled, would the story make sense?"). The tape-recorded
responses to these questions have not been fully analyzed, an.: will not
be reported here.

Reliability

The reliability assessments of the IRAS summary measures for each
scale by collection year are presented in Tables 19 through 23 for the
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English version, and Tables 24 through 28 for the Spanish version. The
analyses are based on the scale scoring procedures given above with two
exceptions. First, given the scoring of Sentence Reading (i.e., sylla-
bles per second on the Level A paragraph), no reliability assessmentswere made. Second, the assessments for each of the Coo' comprehension
scales were made at the level of the component passages, rather than
across the entire material set used in deriving the critical index
summary measure of performance. Since the assessments described were
made for each of the data collection years, the samples reflect the
cohort structure described earlier (see Volume 2: Design of the
Study).

For each of the ten tables which summarize the analyses, the
scales are displayed down the lefthand column, with the relevant
collection year assessments represented within each. For each yearly
assessment, the number of cases, the number of items (i.e., the number
of scale items less the number of items found to have no variance), the
item total statistics (mean and standard deviation), the mean number of
actuaT7irponses, and the reliability coefficient alpha (based on the
Wim iF of actual responses) are presented. Concerning the coefficient
of reliability, since each scale allowed assumed responses (for mate-
riel that was either too easy or too difficult, based on the student's
performance at testing time), the alpha coefficient was adjusted to
reflect the total number of actual responses made. This adjustment
procedure involves reducing the degrees of freedom associated with the
residual error term by the number of assumed responses, recomputing the
residual mean square based on the adjusted degrees of freedom, and then
recomputing the alpha coefficient based on the adjusted residual mean
square. In cases where there are an excessive number of assumed
responses (an average actual response rate of one item or less per
respondent), the procedure cannov be followed, and no coefficient is
presented. Such only occurred in the individual passage assessments
made within the comprehension tasks, and was the result of two general
case types reflecting certain material-cohort combinations: (a) for
higher-level materials presented to cohorts consisting of predominately
early grade-level students (where much of the material resulted in
assumed failure), and (b) for lower-level materials presented to
cohorts consisting of predominately later grade-level students (where
much of the material resulted in assumed success). In some cases,
mostly in the Spanish IRAS, no reliability assessments were possible
under any of the cohorts due to the performance levels of the
respective students.

English administratiols. Before div_us:Ang the results of the
English IRAS reliability analyses, a review of the cohort structure
will be presented. The description is idealized, in that it represents
the sampling plan of the study and does not rake attrition into
account; the proportions of grade-level representation, however, should
remain relatively stable.

For the English version, the students in the Year 1 sample repre-
sented the 20 first-grade bilingual students from the first cohort (all
from Site 0). This group was supplemented by nine first-grade students

55

33b



Table 19

Interactive Reading Assessment System - English:

Reliability Analysis of the Total Scale Scores for Non-Comprehension
Scales for Each Collection Year

Scale
Collection N of N of Item Total Mean Number ofYear Cases Items* Mean SD Actual Responses ak

Real Word 1 29 84 69.7 60.4 17.0Decoding 2 67 72 49.8 50.1 12.63 107 84 65.2 70.2 16.04 299 84 65.8 70.4 15.85 250 84 104.6 62.0 18.6

Vocabulary 1 29 48 50.4 32.5 15.0Definition 2 68 54 48.0 35.0 19.13 105 42 35.7 26.7 11.34 299 42 39.0 28.0 12.05 249 42 54.8 20.5 10.7

Synthetic 1 29 35 22.1 29.3 12.2Word Decoding 2 68 35 13.6 22.8 8.7
3 107 41 31.8 35.8 24.14 297 41 32.5 36.2 22.75 250 41 54.1 34.3 34.6

Synthetic 1 29 12 7.5 6.t/ 3.2Word Spelling 2 67 15 4.5 6.2 5.2
3 104 15 8.6 9.7 11.14 297 15 8.3 9.7 9.2
5 244 15 13.0 9.6 13.6

.92

.88

.94

.94

.93

.90

.93

.87

.89

.82

.94

.89

.97

.97

.96

.33

.58

.88

.85

.86

*Items with no variance were deleted from the a'alysis. For each deleted item,its mean was 0 (i.e., all respondents answered incorrectly).

Note: All scales allowed assumed success and failure, and the reliability
coefficients were adjusted for the number of such "responses" by reducingthe residual degrees of Freedom proportionately, and then recomputing theresidual mean square and coefficient alpha on which each was based.

:3 :3 /
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Table 20

Interactive Reading Assessment System English:

Reliability Analysis of the Total Scale Scores for Narrative Reading
Comprehension Scales for Each Collection Year

Collection N of N of Item Total Mean Number ofStory Level Year Cases Items* Mean SD Actual Responses 01(

A

C

0

E

F

1 29 7 21.8 16.9 5.8 .872 68 7 15.0 19.1 2.2 .733 107 4 1 Z.6 13.1 0.7 -4 299 4 10.8 13.1 0.55 251 4 21.5 11.4 0.4 -

1 29 11 17.2 27.4 3.8 .902 68 11 20.8 30.1 2.8 .853 107 6 15.9 19.0 1.2 .614 299 6 15.2 19.0 1.0 -5 251 6 29.9 17.5 1.0 -

1 29 11 11.4 22.0 3.0 .772 68 11 13.4 24.8 2.8 .813 107 6 9.9 17.0 0.8 -4 299 6 11.0 17.4 0.8
5 251 6 24.9 19.0 1.5 .85

2 68 13 5.1 18.7 0.8
3 107 8 7.0 17.8 0.4
4 299 8 8.4 18.4 0.8
5 251 8 19.2 23.3 2.0

2 68 10 1.0 8.0 0.1
3 107 8 5.4 14.6 0.8
4 299 8 6.5 15.7 1.0
5 251 8 14.5 19.3 2.9

2 68 7 0.5 4.1 0.1
3 107 6 3.2 9.7 0.5
4 299 6 2.9 9.4 0.5
5 251 6 5.1 11.2 1.9

G 3 107 8 2.0 6.9 0.7
4 299 8 2.1 7.5 0.7
5 251 8 3.3 8.6 1.7

H 5 251 8 1.1 5.1 0.9

I 5 251 7 0.3 2.5 0.1

.87

.86

.75

.04

*Items with no variance were deleted from the analysis. For each deleted
item, its mean was 0 (i.e., all respondents answered incorrectly).

Note: All scales allowed assumed
success and failure, and the reliability

coefficients were adjusted for the number of such "responses" by
reducing the residual degrees of freedom proportionately, and thenrecomputing the residual mean square and coefficient alpha on which eachwas based.
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Table 21

Interactive Reading Assessment System - English:

Reliability Analysis of the Total Scale Scores for Expository
Reading Comprehension Scales for Each Collection Year

Collection N of N of Item Total Mean Number ofStory Level Year Cases Items* Mean SD Actual Responses ak

B

C

D

E

F

G

H

I

3 107 4 8.5 12.0 0.64 299 4 8.7 12.0 0.6
5 251 4 17.8 12.4 0.7

3 107 6 7.3 14.6 0.74 299 6 8.9 16.1 0.75 251 6 20.7 19.2 1.4

3 107 6 4.5 12.4 0.2
4 299 6 5.8 13.0 0.6
5 251 6 12.6 16.8 1.4

3 107 6 4.1 11.0 0.6
4 299 6 4.1 10.8 0.8
5 251 6 9.0 13.4 2.2

3 107 6 2.8 9.4 0.4
4 299 6 3.0 9.6 0.5
5 251 6 5.7 11.2 1.7

3 107 8 2.7 9.4 0.7
4 299 8 2.9 10.2 0.7
5 251 8 3.9 9.9 1.5

5 251 8 1.5 5.9 0.9

5 251 6 0.2 1.9 0.1

.73

..=

.66

.74

.60

....

.01

*Items with no variance were deleted from the analysis. For each deleteditem, its mean was 0 (i.e., all respondents answered incorrectly).

Note: All scales allowed assumed success and failure, and the reliability
coefficients were adjusted for the number of such "responses" by
reducing the residual degrees of freedom proportionately, and then
=dcomputing the residual mean square and coefficient alpha on whicheach was based.

3 3:1
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Table 22

Interactive Reading Assessment System - English:

Reliability Analysis of the Total Scale Scores for Narrative
Listening Comprehension Scales for Each Oata Collection Year

Collection N of N of Item Total Mean Numoer ofStory Level Year Cases Items Mean SO Actual Responses ak

A

B

C

F

1 29 7 31.2 20.6 2.4 .842 68 7 29.6 17.8 4.9 .873 107 4 20.4 11.3 1.8 .784 299 4 22.7 9.8 0.8 -5 251 4 26.7 5.8 0.1 -

1 29 11 28.0 37.0 0.4
2 6R 11 32.4 33.1 3.9 .913 107 6 26.4 17.9 2.0 .864 299 6 27.0 15.5 3.5 .87S 251 6 36.7 11.8 1.0 -

1 29 11 17.0 28.3 2.3 .75
2 68 11 25.3 33.0 ...8 .903 107 6 21.0 18.2 2.0 .664 299 6 25.3 16.9 2.5 .87
5 251 6 35.7 13.4 1.0 -

2 68 13 19.1 30.0 3.6 .84
3 107 8 23.8 23.5 3.1 .924 299 8 28.1 22.9 3.8 .92
5 251 8 41.0 21.4 2.4 .90

2 68 16 7.2 18.0 3.5 .563 107 8 15.5 21.7 2.2 .894 299 8 19.9 21.0 4.1 .91
3 251 8 32.3 24.0 2.8 .92

2 68 7 2.1 6.9 0.7 -
3 107 6 5.8 12.8 1.2 .34
4 299 6 6.9 11.6 2.6 .81
5 251 6 11.6 14.3 3.5 .89

Note: All scales allowed assumed success and failure, and the reliability
coefficients were adjusted for the number of such "responses" by
reducing the residual degrees of freedom proportionately, and then
recomputing the residual mean square and coefficient alpha on which
each was based.
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Table 23

Interactive Reading Assessment System - English:

Reliability Analysis of the Total Scale Scores for Expository
Listening Comvehension Scales for Each Collection Year

Collection N of N of Item Total Mean Number of
Story Level Year Cases Items Mean SD Actual Responses ak

B

C

D

E

F

3 107 4 15 1 12.5 1.2 .57
4 299 4 15.2 11.3 2.3 .86
5 251 4 22.4 10.1 0.7 -

3 107 6 18.1 18.2 1.9 .86
4 299 6 18.4 17.3 2.5 .88
5 251 6 29.9 17.7 1.0 -

3 107 6 9.5 14.0 2.4 .82
4 299 6 12.5 16.0 2.R .91
5 251 6 23.8 19.1 1.8 .91

3 107 6 5.5 13.2 1.7 .91
4 299 5 6.8 '13.9 3.0 .95
5 251 6 19.0 20.0 1.9 .95

3 107 6 5.8 12.7 1.2 .06
4 299 6 7.0 11.7 2.6 .77
5 251 6 13.7 15.0 3.3 .87

Note: All scales allowed assumed success and failure, and the reliability
coefficients were adjusted for the number of such "responses" by
reducing the residual degrees of freedom proportionately, and then
recomputing the residual mean square and coefficient alpha on which
each was based.
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Tahle 24

Titeractive Reading Assessment. System - Spanish:

Reliability Analysis of the Total Scale Scores for Non-Comprehension
Scales for Each Collection Year

Collection N of N of Item Total Mean Number of
Scale Year Cases Items* Mean SD Actual Responses ak

Real Word 1 29 P 46.8 74.6 11,6 .01
Decoding ? 67 84 33.3 63.4 11.0 .93

3 159 84 85.2 92.4 22.7 .98
4 300 84 81.4 100.0 16.1 .98
5 257 84 98.1 99.5 20.6 .98

Vocabulary 1 29 50 48.0 39.5 18.2 .95
Definition 2 49 56 52.1 39.0 33.7 .95

3 132 42 41.9 34.7 11.9 .92
4 298 42 38.8 38.3 11.0 .94
5 243 42 47.8 3d.0 11.6 .94

Synthetic 1 29 32 22.2 32.6 10.9 .96
Wore Decodiog 2 65 32 14.7 27.7 7.8 .94

3 159 32 36.0 35.1 18.8 .97
4 295 32 31.9 35.7 17.9 .98
5 257 32 39.4 34.9 21.8 ..sy8

Synthetic 1 29 15 9.7 13.2 6.2 .91
Word Spelling 2 61 15 6.8 11.0 4.9 .85

3 157 15 12.3 11.7 11.1 .90
4 298 15 11.0 12.7 8.8 .91
5 252 15 10.5 13.3 10.5 .92

*Items with no variance were deleted from the analysis. For edch deleted
item, its mean was 0 (i.e., all respondents answered incorrectly).

Note: All scales allowed rimed success and failure, and the reliability
coefficients were adjusted for the number of such "response' by
reducing the residual degrees of freedom proportionately, ,end then
recomputing the residual mean square and coefficient alpha on which
each was based.



Table 25

Interactive Reading Assessment System - Spanish:

Reliability Analysis of the Total Scale Scores for Narrative Reading
Comprehension Scales for Each Collection Year

Collection N of N of Item Totl Mean Number of
Story Level Year Cases Items* Mean SD Actual Responses ok

A

C

0

E

F

G

H

1

1 29 7

2 67 7

1 160 4

4 300 4
5 257 4

1 29 11

2 67 11

3 160 6

4 300 6

5 257 6

1 29 10

2 67 11

3 160 6

4 300 6

5 257 6

2 67 10

3 160 8
4 3:1 8

5 257 8

2 67 0

3 160 8
4 3J0 8

5 257 8

2 67 0

3 169 r
4 300 6

5 257 6

3 160 8

4 300 8

5 257 8

5 257 8

5 257 1

11.4 L7.5 2.2
6.7 15.4 0.9
5.4 9.5 0.8
6.9 11.7 0,1

10.7 13.3 0.3

7.0 18.2 1.5

9.8 21.9 1.8
5.0 12.4 0.7
8.5 16.0 0.7

14.8 19.1 0.9

2.3 12.6 0.3
4.4 15.7 0.8
1.8 7.7 0.3
5.9 14.2 0.4

11.8 18.2 0.6

0.9 7.0 0.1

n.8 6.4 0.1

5.3 15.4 0.5

10.2 20.5 0.7

0.0 0.0 0.0

0.7 6.2 0.0
4.3 13.0 0.8
8.0 17.0 1.4

0.0 0.0 0.0
0.3 3.4 0.0
1.1 5.0 0.4

2.8 8.7 0.8

0.3 2.5 0.1

1.2 5.3 0.4

1.7 6.3 0.8

0.4 2.4 0.4

0.0 0.0 0.0

.77

.50

.56

*Items with no vp lance were deleted from the analysis. For each deleted
item, its mean was 0 (i.e., all respondents answered incorrectlyl.

Note: All scales allowed assumed success and failure, and the reliability
efficients were adjusted for the number of ouch "responses" by

reducing the residual degrees of freedom proportionately, and then
recomputing the residual mean square and coefficient alpha on which
each was based.
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Table 26

Interactive Reading Assessment system - Spanish:

Reliability Analysis of the Total Scale Scores for Expository
Reading Comprehension Scales for Each Collection Year

Collection N of N of Item Total Mean Number ofStory Level Year Cases Items* Mean SD Actual Responses ak

C

E

F

G

H

I

3 160 4 2.8 7.8 0.4
4 300 4 5.1 10.0 0.4; 257 4 8.7 12.2 0.5

3 160 6 1.0 5.8 0.2
4 300 6 4.9 12.7 0.4
5 257 6 8.9 16.7 0.3

3 160 6 0.5 4.7 0.0
4 300 6 3.5 10.3 0.5
5 257 6 6.5 14.1 0.5

3 160 6 0.5 4.7 0.0
4 300 6 2.5 8.5 0.5
5 257 6 4.8 10.9 1.1

3 160 6 0.4 4.0 0.0
4 300 6 1.5 6.2 0.4
5 25" 6 2.9 9.0 0.8

3 160 7 0.4 3.3 0.1
4 300 8 1.6 7.3 0.4
5 257 8 2.1 7.6 0.8

5 257 7 0.5 2.6 0.3

5 257 2 0.0 0.4 0.0

*Items with no variance were deleted from the analysis. For each deleteditem, its mean was 0 (i.e., all respondents answered incorrectly).

Note: All scales allowed assumed success and failure, and the retiability
coefficients were adjusted for the numbr of such "responses" by
reducing the residual degrees of freedom proportionately, and then
recomputing the residual mean cquaie and coefficient alpha on whicheach was based.
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Table 27

Interactive Reading Assessment System - Spanish:

Reliability Analysis of the Total Scale Scores for Narrative
Listening Comprehension Scales for Each Data Collection Year

Collection N of N of Item Total Mean Number ofStory Level Year Cases Items* Mean SD Actual Responses ak

A

B

C

0

E

F

1 f--1
7 36.2 11.5 6.0 .682 6/ 7 33.9 12.1 5.7 .683 160 4 21.7 7.8 3.0 .744 300 4 17.7 12.2 1.6 .855 257 4 20.8 11.0 1.4 .68

1 29 11 11.9 24.3 1.9 .562 67 11 29.3 99.9 6.1 .923 160 6 24.1 14.1 4.4 .874 300 6 18.9 17.5 3.7 .945 257 6 23.4 18.0 2.3 .87

1 29 10 3.4 13,4 0.7 -2 67 11 26.9 30.1 4.6 .903 160 7 20.7 19.4 3.6 .914 300 7 19.6 20.7 2.6 .905 257 7 26.6 21.8 2.0 .88

2 67 13 17.3 24.0 5.0 .80
3 160 8 21.1 21.2 4.3 .914 300 8 18.0 22.6 2.8 .905 257 8 25.7 24.2 3.0 .91

2 67 11 4.5 12.7 1.f
3 160 8 7.6 15.1 1.8 .654 300 8 13.3 19.8 2.4 .855 257 8 19.0 23.2 2.7 .92

? 67 6 1.4 5.6 0.4 -3 :60 6 1.9 6.3 0.8
4 300 6 4.5 10.1 1.5 .325 257 6 6.5 11.9 2.1 .72

*Items with no variance were deleted from the analysis. For each deleted
item, its mean was 0 (i.e., all respondents answered incorrectly).

Note: All scales allowed assumed success and failure, and the reliability
coefficients were adjusted for the number of such "responses" byreducing the residual degrees of freedom proportionately, and then
recomputing the residual mean sq,,are and coefficient alpha on whicheach was based.
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Table 2R

Interactive Reading Assessment System - SpaAish:

Reliability Analysis of the Total Scale Scores for Expository
Listenire, Comprehension Scales for Each Collection Year

Collection N of N of Item Total Mean Number of
Story Level Year Cases Items Mean SD Actual Responses ak

B

C

E

F

3 160 4 14.7 9.7 2.8 .79
4 300 4 11.2 14.5 2.5 .89
5 257 4 14.4 12.3 1.5 .78

3 160 6 15.1 15.3 3.0 .86
4 300 6 13.2 16.3 2.2 .87
5 257 6 18.1 18.6 1.7 .84

3 160 6 7.4 9.8 3.0 .73
4 300 6 7.4 13.6 2.0 .85
5 257 6 12.9 17.1 2.2 .91

3 160 6 1.5 6.1 1.1 -
4 300 6 4.6 12.1 1.8 .90
5 257 6 7.6 15.2 2.0 .94

3 160 6 2.1 7.0 0.6
4 300 6 4.5 10.5 1.4 .47
5 257 6 6.7 11.9 2.1 .71

Note: All scales allowed assumed success and failure, and the reliability
coefficients were adjusted for the number of such "responses" by
reducing he residual degrees of freedom proportionately, and then
recomputing the residual mean square and coefficient alpha on which
each was based.
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from the same classrooms in order to gain a larger sample for assessing
the then newly-developed IRAS instrument package. In Year 2, the sam-
ple consisted of 50 first-grade students and 20 second-grade students,
all from the border sites. The Year 3 sample was also exclusively
composed of the border site students, with 50 first-graders, 50 second-
graders, and 20 third-graders. In Year 4, the sample contained the
same border site students as in Year 3 (at their next grade level), but
also contained, from the non-border sites, 160 bilingual and 40
monolingual-English first-grade students. In the final year, the sam-
ple matched that of Year 4, following students into their next instruc-
tional year, with the exception of the 20 Year 4 fourth-grade students
from Site 0 who exited the study.

Given this structure, no two samples across the collection years
are strictly comparable -- the closest two are those of the last two
years, but as seen in the actual sample sizes, the attrition rate
reveals a rather substantial influence, leaving their comparability in
doubt. Thus, while sample size within a collection year is relatively
stable across scales, comparisons of the descriptive statistics between
years are difficult to interpret, and will not be made in the following
discussions.

results of the assessments are presented in Tables 19 through
23. Table 19 summarizes the four non-comprehension scales of Real Word
Decoding, Vocabulary Definition, Synthetic Word Decoding, and Synthetic
Word Spelling. Tables 20 through 23 summarize the four comprehension
scales, Narrative Reading, Expository Reading, Narrative Listening, and
Expository Listening, respectively.

For the non-comprehension scales presented in Table 19, it is
important to remember the changes in materials over the collection
years, most notably: (a) in Year 3, the reduction from four to three
words per list in Vocabulary Definition (changing the total number of
items from 56 to 42), and (b) the introductior of a new set of synthe-
tic words in the Year 3 administration of Synthetic Word Decoding
(changing the total number of items from 36 to 42).

The average to..al sca'e scores across tasks and collection years
translate into average performance values ranging from 10% to 44',.;,
giving some evidence, in the aggregate, of a floor effect for some
scales (most notably, in the synthetic word tasks), but little evidence
of ceiling effects. For Real Word Decoding and "ncabulary Definition,
material sets that are directly comparable, performance in the latter,
as expected, exceeds that in the former. The reliability coefficients
for the first three tasks are all quite high, ranging from .82 to .97.
For the first two years of assessments of the fourth task, Synthetic
Word Spelling, the coefficients are low, due to the low number of
actual responses, but for the next three years, they range from .85 to
.88 as the numbrr of actual responses increases.

The reliability assessments for the nine passages appearing in
Narrative Reading Comprehension over the five years of data collection
are summarized in Table 20. First, note that many of the coefficients
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are missing, for reasons discussed earlier; recalling the cohort struc-
ture, the pattern of missing coefficients can be summarized as follows.
First, for the lower -level stories, actual response rates are highest
from the first collection years since the cohorts tested then show the
largest proportions of early-grade students for whom such materials are
appropriate -- thus, assessments are possible for the initial cohorts,
but not for later cohorts where the sample proportions do Aot largely
favor the younger students. The mid-level stories (a) are too diffi-
cult fcr the early-grade students (thus, the actual response rate is
low in the first years of administration), (b) are appropriate for the
middle-grade students (the actual response rate is higher for the
middle years of administration), and (c) are too easy for the later-
grad:, students (the actual response rate becom s low again in the later
administration years). Accordingly, the assumed response rate is
highest in the early and later year administrations, allowing reliabil-
ity assessments only in the mid-year administrations. For the most
difficult material, assessments are only possible in the last years of
administration (if at all) where the largest proportion of later-grade
level students appears. This general pattern hol6s for all comprehen-
sion assessments in both English and Spanish.

Second, note that within each administration year, performance
declines with increases in material difficulty, as would be expected
given the structure of the material set. Furtner, within each story
level, the alpha coefficient is largest where the number of actual
responses is highest -- for Levels A through E, these coefficients are
quite acceptable (the largest ones within each level ranging from .85
to .90), while the reliability of the most difficult material, Levels F
through I, could not be adequately assessed with the sample of students
available.

Table 21 displays the results of assessments of the Expository
Reading Comprehension materials. Recall that these materials were
first intrcduced in the Year 3 administrations, and supplemented in
Year 5, thus lessening the opportunities to assess their reliability.
The general description of the assessments made, however, follows that
given for Narrative Reading Comprehension. First, within administration
years, performance declines with increases in material levels. Second,
where the actual response rates are sufficiently high, the alpha
coefficients are acceptable, though neither the response rates nor the
coefficients are as large as those found in Narrative Reading Compre-
hension -- the samples tested do not allow sufficient assessments of
the materials at the extremes (Level B; and Levels G, H, and I).

I Jbles 22 an 23 summarize the assessments made on the material
sets for Narrative and Expository Listening Comprehension, respective-
ly. Again, performance within collection years declines with increases
in material difficulty. Second, the alpha coefficients increase with
increases in the actual response rate, and within each level, the
largest coefficients are quite high (ranging from .87 to .92 for the
narrative materials, and from .86 to .95 for the expository materials).
Given that performance on listening comprehension generally exceeds
that of reading comprehension (especially in the elementary grades),
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reliability assessments were possible on all of the listening compre-
hension passages. Further, although the demands of the tasks are quite
different, the strong reliability of the listening comprehension mate-
rials suggest the reliability of the reading comprehension materials,
had the sample allowed such an assessment, since the passages for each
were constructed in a parallel fashion.

In sip -lry, where the material sets could be assessed, the
coefficierms obtained strongly support the reliability of the summary
measures derived. Next, consideration will be given to the Spanish
version reliabilities.

Spanish administrations. The cohort structure represented in the
Spanish administrations matched that of the Fnglish administrations for
the set of bilingual students (see above). None of the monolingual-
English students were assessed with the Spanish version, however, the
40 monolingual-Spanish students (who were not as ..assed with the English
version) were included in the Spanish administrations for Years 3
through 5, as they passed from first through third grade, respectively.

Tables 24 through 28 present the results of the reliability
analyses for the Spanish tasks. In Table 24, the assessments of the
non-comprehension scales of Real Word Decoding, Vocabulary Definition,
Synthetic Word Decoding, and Synthetic Word Spelling are summarized.
First, recall that the English and Spanish samples assessed during the
first two years are identical, thus permitting performance to be com-
pared across the two language versions (save some differences in miss-
ing data within scales which are relatively inconsequential except in
Year 2 Vocabulary Definition) -- comparisons cannot be made for the
last three years due to the differential inclusions of the monolingual
samples. In such comparisons, average performance is very similar, as
expected given the bilinguality of the sample. Across all scales and
years, th' range of average performance resembles that found in the
corresponding English scales (from about 10% to 45%), again showing no
signs of a ceiling effect in the aggregate, but perhaps some evidence
of floor effects (again, especially in the synthetic word tasks). Over
all administration years, the number of actual responses is high enough
to allow sufficient assessments of reliability. As seen previously in
the English scales, the coefficients for a given scale increase with
increases in the number of actual responses; all obtained coefficients
are high (the lowest is .85), supporting the reliability of the summary
measures derived.

Tables 25 through 28 display the results of the comprehension
analyses (Narrative Reading, Expository Reading, Narrative Listening,
and Expository Listening, respectively). For Narrative Reading (Table
25), only the Level A story could be sufficiently assessed (Year 1,
with an alpha coefficient of .77), as the number of actual responses is
too low in all other cases. This is reflecti"e of each sample's rela-
tively poor performance, in the aggregate, in Spanish reading. For
Expository Reading (Table 25), the response rates would not allow any
of the material levels to beassessed.
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For Narrative and Expository Listening (Tables 27 and 28, respec-
tively), aggregate performance is clearly superior to that of reading,
at all material levels, and for all assessment years. The actual
response rates are sufficiently high to allow each of the levels to be
assessed; the highest coefficients within each level (generally corre-
sponding to the highest actual response rates) range from .72 to .92
for the narratives, from .71 to .94 for exposition. Again, the high
reliabilities found for the listening material sets, coupled with the
parallel construction of the listening and reading passages, supports
the contention that the reading material sets would have been found
reliable had the sample possessed sufficient skill to allow such
assessments.

In summary, the coefficients obtained strongly support the
reliability of the scales and their derived summary measures. In those
cases where coefficients could not be obtained, mostly in the reading
comprehension tasks, and more frequently in the Spanish version than in
English, the performance of the sample simply was not sufficient to
allow such assessments.

Descriptive Statistics

In this section, the longitudinal performance of the bilingual
sample will be described, first over the English scales, then the
Spanish scales. The focus will not be on the actual measures derived
year by year, but on the linear growth functions computed from such
yearly data. These functions, completely captured by the slope and
intercept (either Y or X), were discussed earlier (see Volume 3:
Measurement e Growth), but will be briefly reviewed he7i7717ii, the
ratimiheTTise will be given, followed 1y a description and
interpretation of the actual measures computed, and a discussion of an
adjustment pro:edure employed to deal with a certain. type of floor-
ceiling probl'.m. Finally, the descriptive data on the growth measures
for the bilingual sample will be presented.

The rattonale behind computing the linear indices of growth over
the IRAS scales is three-fold. First, many of the IRAS material sets
were designed around a linear progression in readability, and thus, a
linear component is inherent in each of the so-designed tasks. Second,
as was demonstrated for the aggregate measures discussed in Volume 3,
mush of the growth of the study's sample can be "explained" as linear
-- to be sure, there are interesting departures from such linearities
for individual students, and the degree to which these can be accounted
for by the associated individual instructional data is of great inv.rt,
and will be treated in a subsequent volume. Nonetheless, the strong
linear trends in the data themselves argue that a substantial degree of
variability can be accounted for by a linear model of growth. Third,
given that the data generally reveal strong linear trends irrespective
of the number of data points on which the trends are based, a straight-
forward solution to the difficult problem of missing data (faced by any
longitudinal study) is at hand. For these reasons, in this study,
growth in reading is mainly,depicted as linear growth (with associated



indices of nonlinearity also computed) -- the derivation of these
measures is described belcw.

linear estimates. For each individual student, the slope and
intercept of the bej--fitting line were computed for each of the nine
IRAS scales in both English and Spanish. The slope is ea,sily inter-
pretable as the best estimate of (linear) growth in the relevant skill
area resulting from a single year of instruction. However, as stated
in Volume 3, there are substantive issues regarding the point from
which growth should be measured. As argued there, the issue is not
mathematical, as any arbitrary point can be taken along the X-axis.
Rather, the question is what point is most appropriate given those
experiences of the student (whether at home or in school) that would
begin to advance literacy from some zero value. For this study, the
intercept at first grade was used, since this point would seem to be
the modal value of the sample's first systematic instruction in
literacy -- this is clearly an estimate, but the study does not possess
the pre-kindergarten data that would be necessary to accurately
determine this placement.

An alternative intercept was also computed -- the X-intercept
(which is the ratio of intercept to slope, multiplied by -1). This
intercept (the point at which the best-fitting line crosses the
X-axis) represents the estimated point at which the student would first
show some skill on the IRAS task for which the data are being fit.
Assuming that (a) the development of a component reading skill begins
only when some appropriate effective instruction begins, and (b) the
relevant IRAS task is then capable of detecting the resultant
development in skill, this intercept can be interpreted as an estimate
of the onset of effective instruction in the component skill area.
Such estimates can range from relatively large positive values (repre-
senting a delay in school-provided effective instruction) to relatively
large negative values (representing early effective instruction which
is not school-based). For these estimates, values smaller than -5.0
(i.e., estimates that instruction began more than five years prior to
kindergarten entry) are difficult to interpret. Such outliers were
reset to -5.0 in order to reauce their i fluence on any means computed
over the estimates.

Note that the interpretations of the Y- and X-intercepts are
related: for any line with a positive slope, if the Y-intercept (at X
= 0) is positive, then the X-intercept will be negative -- the inter-
pretation of the Y-intercept is that the student began school with some
(estimable) advantage; for the X-intercept, the interpretation is that
the student encountered some instruction in the component ,kill at some
(estimable) point prior to schooling. If the Y-intercept (again, at X
0) is negative for a line with positive slope, then the X-intercept

will be positive -- these allow the interpretations of (a) beginning
schooling in the component skill area with some disadvantage (the
magnitude estimated by the Y-intercept) or (b) delaying effective
instruction ir the component skill area until some point after school
entry (estimated by the X-intercept). Given these interpretations, the
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Y- and X-intercepts will be referred to as the student-intercept and
the instruction-intercept, respectively.

As an index of nonlinearity, a standard measure of the amount of
variability around the best-fit line was computed (and then converted
to a percentage): one minus the r-squared value (the latter, of
course, expressing the squared correlation coefficient between scale
performande and grade level). Its interpretation is straightforward.
At the extreme of 100%, the data show no linear component (i.e., the
average of the data values is the best estimate of performance for any
arbitrary grade-level value). At the other extreme of 0% unexplained
variance, each of the data values falls precisely on the projected
line, and scale performance is perfectly predictable for any arbitrary
grade-level value. For values in between the two extremes, some linear
component is present in the data -- as the percentage of unexplained
variance decreases, so does the average (linear) prediction error.

Before providing some examples ,ploying these measures, a few
special rases should be noted with regard to the linear parameters
computed. First, for students whose individual critical indices show
no change over time, the slope of the hest-fit line is zero (as it
parallels the X-axis); the Y-intercept (at any X-value) is equal to the
mean of the data points (which, of course, is equivalent to any of the
individual points); the X-value is undefined formally, but was set to
0; and the unexplained variance is 100%. For students with two data
points, the slope and intercept values present no special problems, but
the unexplained variance is necessarily 0% (unless the two data points
are equal, in which case the unexplained variance is 100%). For the
discussions of the unexplained varianc which appear in subsequent
sections, these special cases of no-g .4th and two data points will he
particularly important.

To illustrate the parameters discussed above, consider the two
graphs presented in Figure 11 (a reproduction of Figure 3 from Volume
3). The two panels display the actual critical indices for three
students on Real Word Decoding (identified as Vocabulary Decoding in
Volume 3) over the four years in which they were tested, along with the
hest-fit line projected through these points, and the linear growth
track. In the top panel, Student A reveals almost perfect linear
growth -- the unexplained variance around the best-fit line is 0.08%.
The rate of growth, 3.51 IRAS levels per instructional year, exceeds
that expected from the growth track model (2 IRAS levels per year).
The first-grade intercept is at -2.31, and suggests that the student
began first grade at a relative disadvantage; an alternative interpre-
tation is provided by the X-intercept, which has a value of 1.66, and
suggests that effective instruction did not commence until about
two-thirds of the way through first grade.

The data from two additional students are displayed in the bottom
panel of Figure 11. The data of Student B evidence a large degree of
nonlinearity, which is reflected in the value of 17.90% unexplained
variance. Growth approximates that expected by the growth track with a
slope of 2.21. The first-grade Y-intercept of 4.42 suggests that the
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student may have had zignificant exposure to print prior to first grade
(either in the home, during kindergarten, or both) or may have experi-
enced a particularly effective first-grade instructional program.
Alternatively, the X-intercept value of -1.00 suggests that such effec-
tive literacy instruction began a year before the student entered
kindergarten.

The data from Student C, also displayed in the bottom panel of
Figure 11, again, show a definite degree of nonlinearity, with 23.08%
of the variance unexplained by the linear fit. This student shows less
growth than that expected from the growth track model (the slope of the
best-fit line is 1.41), but the first-grade Y-intercept value of 0.28
is in line with that predicted by the model. Note that the X-inter-
cept, with a value of 0.80, suggests that effective instruction in
decoding real words in English began near the beginning of first grade,
again, as expected from the growth track model.

ad'ustments. As suggested by the descriptive data
7sociate with the re a y analyses discussed above, there is some
evidence, in the aggregate, of floor effects for some of the measures.
However, both floor and ceiling effects can be found when examining
patterns of irowth for individual students. If, for a given student,
the testing materials are not sensitive enough to detect any skill on a
given task at initial testing, but do detect growth over the ensuing
years, the question arises: What is the best estimate of growth, given
the early insensitivity of the instrument? If a best-fit line is proj-
ected through the data points available, then it can be argued that the
slope of such a line underestimates the actual growth of the student.
Similarly, if a given student is successful at the highest levels of a
given task, and again, a best-fit line is projected through the data
points available, can this be said to be an accurate portrayal of the
student's growth?

In this study, it was felt that such estimates of growth were
sufficiently problematic to seek some solution. As a result, a proce-
dure was followed whereby whenever successive initial floor or final
ceiling effects were found for an individual student, these points
would be ignored in computing the growth functions. Note, that the
solution is not completely satisfactory, as a single initial floor or
ceiling data point encountered over the sequence o testing cannot be
adjusted -- for such cases, the test simply cannot provide the data
needed to yield a more accurate estimate of skill. A few cases will
illustrate the procedure and its effects.

Figure 12 displays the performance of two students (different from
those depicted in Figure 11) on the English IRAS Real Word Decoding
task. Recall that this task contains 14 levels, and is therefore
bounded by 0.0 (no success on any of the lists) and 14.99 (complete
mastery of the highest level). The top panel of the figure displays an
instance of a floor effect on this task for one of the students in the
bilingual sample. The 'box-symbol' line of the figure traces the
actual critical indices computed for the student over the four years of
testing. The '+' line marks the best-fit line when considering all
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four data points -- it has a slope of 2.52 and a Y-intercept (at first
grade) of -2.69. The 'diamond-symbol' line represents the best-fit
line projected through the remaining three data points ice the initial
Boor point has been ignored -- it has a slope of 3.45 and a
Y-intercept of -5.48.

In the second panes, the data for a bilingual stt'dent showing a
ceiling effect on the same task is presented. Again, the 'box-symbol'
line follows the actual critical indices over the four-year testing
sequence. The '+' line is the best-fit line when all four data points
are considered in the computatior -- It has a slope of 3.33 and a
first-grade Y-intercept of 3.83. The 'diamond-symbol' line represents
the best-fit line when considering only the initial three data values,
ignoring the final point at the test ceiling -- it has a slope of 4.66
and a first-grade Y-intercept of 2.01.

As can be seen in both cases, the effect of the adjustment proce-
dure is to increase the estimate of the slope and, concomitantlj, lower
the estimate of the Y-intercept (thereby increasing the X-intercept
estimate) -- these are general effects for adjustments to positively
sloped lines. Further, it clearly reduces the number of data points
available for estimating growth. However, where the number of data
points directly concerned the r4liability of the estimates obtained
from the best-fit line when considering differences between cohorts
(see Volume 3), such is not the case here -- the reduction of data
points under this procedure cor,erns only values which, for all prac-
tical purposes, are uninformative, and, we feel, detract from the
reliability of the obtained estimates. There is, however, a separate
issue regarding estimate reliability, namely, whether or not growth
would continue to be linear had additional materials been added to the
relevant taqs. This question simply cannot be answered in this study.

On the basis of these arguments, thr adjustment procedure was
'mployed for each of the IRAS measures in both English and Spanish.
The floor was taken to I. complete failure on the easiest level of
material for each scale. 7Se ceiling cutoffs, representing success n
the hiydest level of the materials presented, are tabled below:

Scale Ceiling Cutoff

Reel Word Decoding 14.5
Vocabulary Definition 14.3
Synthetic Word Decoding 6.5
Synthetic Word Spelling 93.0
Sentence Reading __
Narrative Reading 9.5
Expository Reading 9.5
Narrative Listening 9.5
Expository Listening 9.5

* 4.5 for Spanish
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The number of cases where such adjustments were made was quite small
(with the exception of the Spanish Reading Comprehension scales, where
many students showed floor effects), but we believe that the growth
measures derived are much more reliable estimates than those that would
have been obtained had the adjustments not been made.'

The discussion which follows treats the descriptive data for the
growth measures computed over the English and Spanish IRAS scales for
the bilingual sample.

English overall performance. In Tables 29 and 30, the overall
performance of the bilingual sample is displayed for the non-comprehen-
sion and comprehension scales, respectively. The left margin is
defined by the nine scales (five non-comprehension and four comprehen-
sion), and for each, the measures of slope, Y-intercept at ;first -grade
(or student-intercept -- S-Intrcp), and X-intercept (or instruction-
intercept -- I-Intrco) are listed. For each of these, the descriptive
measures of mean (M) and standard deviation (S) are provided. The
number of cases (N) is given only for the slope measures, as it is
identical for the two associated intercept measures listed. The task
names are mnemonic, and stand for the following scale names:

VDC: Real Word Decoding (or Vocabulary Decoding)
VDF: Vocabulary Definitions
LDC: Synthetic Word Decoding (or Letter-sound Decoding)
LSP: Synthetic Word Spelling (or Letter-sound Spelling)
SRD: Sentence Reading
NRC: Narrative Reading Comprehension
ERC: Expository Reading Comprehension
NLC: Narrative Listening Comprehension
ELC: Expository Listening Comprehension

The single letter apperded to each of the task names gives the language
of the test, as English or Spanish (E or S, respectively).

Along the top of the table, the first column provides the descrip-
tive statistics over the entire bilingual sample (,verall), and then
successively for students in the language entry categories of low
English (Low Eng), high English (High Eng), low Spanish (Low Span), and
high Spanish (High Span). These are then followed by a further refine-
ment of language category based on combined English and Spanish skill:
low English and low Spanish (Lo Lo), low English and high Spanish (Lo
Hi), high English and low Spanish (Hi Lo), and high English and high
Spanish (Hi Hi), These entry categories have been described elsewhere
and will not be reviewed here (see Volume 4: Oral LanguageGrowth for
a detailed discussion, or, for a brief review in this volume, the
English administration section under Assessment of Pre-reading Skills).

The data for individual sites (Sites 0, 1 2, 3, and 5) have been
tabled and appear in Appendix B, with the first table of a pair
providing the data for the nor-comprehension scales, the second, the
data for the comprehension scales. For these tables, the overall site
data are provided first (Overall), followed by the data for the four
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Table 29

Interactive Reading Assessment System Englisn:

Descriptive Statistics on Growth Indices for the Bilingual Sample

Non-comprehension Scales Overall and by Language Category

So ale Measure Statistic Overall Low Eng rligh Eng Low Span High Span Lo Lo Lo Ni Hi Lo .ril Hi

VDCE Slope Pi 3.2 2.8 3.5 3.2 3.2 2.5 3.1 3.g 3.3

'LDCE :lope S 2.1 1.9 2.1 2.2 2.0 1.8 2.0 2.: 2.0

I,DCE Slope N 24S 113 133 111 135 59 54 52 al

,JDCE S-Intrcp 4 -0.1 -0.9 0,6 -0.7 0.4 -0.9 -0.9 -0.4 1,2

VOCE S-Intrcp S 2.9 2.5 3.0 2.7 3.0 2.3 2.7 3.0 2.9

VDCE I-Intrcp M 0.7 1.1 0.5 0.8 0.7 1.0 1.2 0.7 0.3

VDCE I-Introp S 1.4 1.2 1.5 1.6 1.3 1.5 0.9 1.7 1.4

VDFE Slope 4 1.8 2.2 1.5 1.6 2.0 1.8 2.6 1.4 1.7

VDFE Slcpe S 2.1 1.9 2.2 2.2 2.1 2.0 1.9 2.4 2.1

VDFE Slope '4 243 111 132 111 132 59 52 52 80

VDFE S-Intrcp 4 3.6 2.0 4.9 3.8 3.3 2.6 1.2 5.2 4.7

VDFE i-Intrcp S 3.7 3.7 3.3 3.6 3.9 3.6 3.7 3.2 J
T
3.3

VDFE I-Intrcp 4 -1.2 -0.7 -1.7 -1.2 -1.2 -0.9 -0.4 -1.5 -1.8

VDFE I-Intrcp S 2.5 2.6 2.4 2.6 2.5 2.7 2.5 2.5 2.4

LDCE Slope 4 2.0 2.0 2.0 2.0 1.9 1.9 2.1 2.2 1.8

LDCE Slope S 1.8 1.9 1.7 1.5 1.7 1.9 1,9 2.0 1.6

LDCE S m N 242 113 129 110 132 59 54 51 78

LDCE S-intrcp 4 -0.1 -0.8 0.6 -0.4 0.2 -1.0 -0.6 0.2 0.8

LDCE S-Intrcp S 3.1 2.5 3.4 2.8 3.3 2.3 2.8 3.2 3.5

CJ-E 1-Intrcd 4 0.5 i.0 0.2 0.8 0.4 1.0 0.9 0.4 .0

LA,E I-Intrcp S 1.9 1.4 2.2 1.6 2.1 1.2 1.5 1.8 2.4

LEPE Slope w 13.4 10.0 16.3 13.7 13.0 10.4 9.6 17-7 15.4

LSPE Slope S 12.3 8.8 14.0 12.4 12.2 8.9 8.7 14.6 13.5

L3PE Slope N 240 111 129 105 135 57 54 48 81

LSPE S-Intrcp 4 -0.5 -3.4 1.9 -3.0 1.4 -4.8 -1.9 -0.8 3,5

LSPE S-lotcp S 18.6 15.0 21.0 17.8 19,1 14.7 15.: 20.9 21.1

LSPE I-Introp 4 0.8 1.1 0.6 1.0 0.7 1.3 0.9 0.7 0.5

LSPE I-Intrcp S 1.6 1.5 1.7 1.4 1.8 1.0 1.8 1,7 1.7

SRDE Slope pi 0.5 0.8 0.9 0.9 0.8 0.8 0.9 1.1 0.2

SRDE Slope 3 0.6 0.7 0.6 0.7 0.6 0.7 0.6 0.7 0.6

SRDE Slope N 243 111 132 110 133 56 53 52 60

POE S-Intrcp n -0.1 -0.4 0.2 -0.3 0.1 -0.4 -0.4 -A.! 0,4

SRDE S-Intrcp S 1.1 0.8 1.2 0.9 1,1 0.8 0.8 1.0 1.2

SRDE I-Intrcp 4 0.7 1.1 0.3 0.9 0.5 1.2 1.1 0.6 .0

SRDE I-Intrcp S 1.7 1.3 1.8 1.4 1.8 1.3 1.4 1.5 2,0
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Tatle 30

Interactive Reading Assessment System English:

Descriptive Statistics on Growth Indices for the Bilingual Sample

Comprehensiol S:ales Overall and Sy Language Category

S-ale Measure Statistic Overall Low Eng High Eng Low Span High Span La Ls La Hi Hi La Hi Ni

NRCE Slope M 2.1 2.1 2.2 2.0 2.2 1.8 2.4 2.3 2.1
NRCE Slope 5 1.7 1.8 1.6 1.8 1.6 1.9 1.6 1.7 1.5
NRCE Slope N 246 113 133 111 135 59 54 52 81
NRCE S-Intrcp M -1.0 -2.0 -0.2 -1.0 -1.0 -1.6 -2.4 -0,4 -0.1
NRCE S-Intrcp S 2.9 3.2 2.4 2.9 2.9 3.3 3.0 2.3 2.5
NRCE I-Intrcp M 0.9 1.3 0.6 0.9 0.9 1.0 1.6 0.8 0.5
NRCE I-Inircp S 1.3 1.2 1.3 1.2 1.4 1.1 1.2 1,2 1.4
ERCE Slope PI 2.1 2.1 2.2 2.0 2.3 1.7 2.5 2.2 2.1
ERCE S16pe S 1.8 1.9 1.7 1.8 1.8 1.9 1.9 1.7 1.7
ERCE Slope N 243 111 132 110 133 58 53 52 SO
ERCE S-Intrcp M -1.2 -2.3 -0.3 -1,2 -1.3 -1.7 -5.0 -0.0 -0.2
ERCE S-Intrcp S 3.6 3.8 3.2 3.1 4.0 3.5 4.0 2.5 3.6
ERCE I-Intrcp M 0.8 1.3 0.4 0.8 0.8 1.0 1.6 0.7 0.3
ERCE I-Intrcp S 1.8 1.4 2.1 1.5 2.0 1.2 1.5 1.8 2.2
NICE Slope I 1.7 2.0 1.4 1.7 1.6 1.9 2.0 1.4 1.4
NICE Slope S 1.4 1.5 1.3 1.7 1.2 1.8 1.2 1,6 1.2
NLCE Slope N 215 i13 132 110 135 59 54 51 81
NLCE 3-Intrcp m 2.0 0.6 3.2 1.9 2.1 0.8 0.4 3.3 3.1
NLCE S-Intrcp S 2.9 2.7 2.6 3.0 2.8 2.8 2.6 2.8 Z.4
NICE I-Intrcp 4 -0.9 0.2 -1.8 -0.7 -1.0 0.2 0.3 -1.8 -1.9
NLCE I-Intrcp S 2.4 1.9 2.4 2.3 2.5 1.8 2, 1 2.4 i.- .a

ELCE Slope M 1.9 2.3 1.5 1.9 1.9 2.1 2.6 1.8 1.4
ELCE Slope S i.7 1.9 1.5 1.9 1.5 2.0 1.6 1.8 1.3
ELCE Sloe N 243 111 112 110 133 58 53 52 80
ELCE S-Intrcp M 1.1 -0.7 2.6 1.0 1.2 -0.1 -1.4 2.1 3.0
_:CE S-Intrcp S 3.6 3.4 2.9 3.3 3.8 3.4 3.3 2.5 3.0
ELCE 1-Intrcp M -0.2 0.8 -1.1 .0 -0.4 0.6 1.0 -0.6 -1.4
ELCE I-Intrcp S 2.3 1.8 2.3 2.0 2.5 1.7 1.9 2,1 2.4
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language entry categories (Ls Lo, Lo Hi, Hi Lo, and Hi Hi). The number
appended to each of these labels is simply the site idencif;Lot-!on
number.

For the overall sample, the student-intercepts for Real Word
Decoding, Synthetic Word Decoding, Synthetic Word Spelling, and
Sentence Reading are all close to 0 -- in the aggregate, decoding
skills are minimal at entry to first grade. For Vocabulary Definition,
the student-intercept is at 3.6, almost two grade levels above that
expected from the growth track model. The student - intercepts for
Listening Comprehension are similarly above expectations, t -h not as
high as in Definitions, with Narrative at 2.0, and Expository it 1.1.
For Reading Comprehension, both the Narrative and Expository scales
show student-intercepts approximating -1.0. Thus, under the growth
track model, these bilingual students, in the aggregate, enter first
grade with English oral language skills which exceed expectation; their
decoding skills, expected, have yet to be developed. Note, however,
that the standard deviations are sizeable (for the measures applicable
to the growth track, the average is around 3.0), and thus, the aggre-
gate picture is not completely mirrored at the level of the individual
student.

The instruction-intercepts provide a similar picture -- those
measures carrying a decoding skill component show intercepts at about
the level expected by the growth track, while the oral language tasks
are associated with negative intercepts. Note that the instruction-
intercepts do not exactly correspond to what would be expected given
the slope and Y-intercept values. The discrepancy lies in the treat-
ment of the special cases mentioned above, namely, resetting extreme
negative outliers to -5.0, and no-growth -,aces to 0. These treatments
must be kept in mind whenever comparisons are made between the three
growth measures.

For the !ggregated slope measures, Real Word Decoding is seen to
show an average rate of 3.2, which is above that expected by the growth
track. Similarly, for Synthetic Word Decoding, the aggregate slope
value of 2.0, suggests that most students would reach the limits of the
testing material by third-grade exit. Thus, coupled with the 0 entry
values, decoding of isolated words would not seem to prohibit progress
in reading acquisition for these students, as the estimates provide
above grade-level expectations throughout the years assessed.

This must be somewhat tempered by the data from the Synthetic
Word Spelling task. The slope estimate of 13.4 and the near zero entry
estimate, suggest that even by fourth-grade exit, the average student
would still be unable to correctly spell 40% of the words contained ir
the materials.

For each of the oral language tasks (Vocabulary Definition and
Narrative and Exposit 'y Listening Comprehension), the aggregate slope
values are just sligh, , below those expected by the growth track
model. Thus, the above expectation eAtry skills shown in these tasks
would be maintained over the years these students were assessed.
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Again, in the aggregate, oral language comprehension at both the level
of vocabulary and connected text, would not seem to be a barrier to
meeting the expectations of ; growth track in reading comprehension.
The differences in performance on the vocabulary and connected text
tasks are, however, important, and supports the notion that there is
much more to understanding a text than simply understanding its
conFtituent words.

As found in Listening Comprehension, the aggregate slope values
for Reading Comprehension approximate the value expected from the
growth track (2.1 for both narratives and exposition). Given the entry
value of about a half grade level below expectation, the reading com-
prehension of these students is seen to continue to be below q-ide
level, although they are not falling further behind. Finally, the
Sentence Reading aggregate slope, .9, coupled with the 0 entry value,
indicates that fluency in decoding may present problems in reading
connected text. By the end of second grade, the average student would
still have a reading rate of less than two syllables per second.

En lish anal ses of variance. Given this aggregate overview, does
the descr p on i er or t e various entry language groups and sites?
To address this question, a series of analyses of variance were con-
ducted on the scale growth measures. Each of the three main summary
measures of growth (slope, student-intercept, and instruction-
intercept) for each of the nine IRAS scales were subjected to a 2 x 2 x
2 x 5 between-subject analysis, comprising the variables of English
entry (low and high), Spanish entry (low and high), gender (boy and
girl), and site (0, 1, 2, 3, and 5). Given the difficulty of inter-
preting three-way interactions, only two-way interactions were
analyzed. In the discussion that follows, only those main elects
significant at. the .05 level are discussed, and only those interactions
significant at the .01 level.

The results of the analyses are summarized in Table 31. The left-
hand margin is defined by the nine IRAS scales, with the analysis
summaries for each of the three growth indices given under each scale.
The first columns give the F-ratio and p-values for the main effects
and interactions. Given that not all of the variables showed system-
atic effects, only a subset have been tabled: the main effects of
English entry and site, and the interactions of English entry by
Spanish entry and English entry by site. The final two columns of the
table provide information regarding the amount of variance accounted
for by the entered variables, listing (a) the residual sum of squares
and (b) the ratio of the explained sum of squares (considering all of
the main effects and interactions) to the residual sum of squares.
Extracts from the full set of ANOVA summary tables on which Table 31 is
based, are presented in Appendix C (nine tables, one for each of the
IRAS scales, with three summary tables given within each, corresponding
to the three growth indices analyzed).

The summary tables reveal that the most significant variables from
the set for the English IRAS scales are those of English entry and

ao 3q1.



Scale -
Measure
---------

Table 71

Interactive Reading Assessment System - English:
Summary of the Analyses of Variance

on Growth Indices for the Bilingual Sample

Variables:
F- ratio /p -value

Sum Sqrs
Residual Explain/
Sum 5grs Residual

English Sitc Eng x Spn Eng x Site

VDC Slo 5.5/.020 5.5/.001 8.3/.004 1.2/NS 835.2
IIn 21.3/.001 7.'5/.001 2.0/N8 .6/NS 1540.6
XIn 15.3/.001 3.6/.007 2.0/NS 1.1/NS 412.2 .19

VDF Slo 8.9/.003 1.0/NS 4.6/NS 1.4/NS 954.7 .12
IIn 46.8/.001 .5/N4 .7/NS 2.6/N8 2577.: ,,

......

XIn 8.7/.004 .5/NS .5/N8 3.:/NS 1358.5 .15

LDC Slo .6/NS 4.1/.003 I.7/NS 2.8/NS 644.5 .19
IIn 17.9/.001 8.4/.001 .0/NS I.4/NS 1718.5
AIn 15.2/.001 5.2/.001 .I/NS I.4/NS 667.2 .28

ASP Slo 11.6/.001 7.8/.006 1.b /NS 1.7/NS 29787.7 .21
IIn 7.8/.006 8.2/.001 7.0:NS 1.8/NS 64679.7
XIn 8.6/.004 4.5/.002 5.7/NS 2.8/NS 498.1 .24

SRO SIO .0/NS 14.0/.001 7.7/NS .7/NS 76.8 .77
IIn :1.0/.001 8.7/.001 1.1/NS I.5/NS 104..4 .41
XIn 20.7/.001 4.6/.001 .8/N8 .9/NS 507.4 ._,_

NRC Slo .0/NS 7.6/.001 1.4/N8 .7/NS 582.7 .18
IIn 26.7/.001 12.8/.001 .0/NS 7.0/N8 1461.0 .44
XIn 19.2/.001 6.5/.001 2,5/N I.7/NS 718.6 .70

ERC Sip .0/N8 7.4/.009 1.2/NS .9/NS 672.7 .15
TIn 19.5/.001 6.7/.001 .7/N8 2.7/NS 2267.5 ._,-
XIn 13.9/.001 :4.2/.001 .5/NS 1.7/NS 6:6.6 .28

NLC Sip 9.9/.002 1.I/NS '.2iNS 1.1/NS 454., .11
IIn .j2.6/.001 1.8/NS .7/NS 1.0/NS 1518 .25
XIn 46.0/.001 7.4/.010 I.7/NS I.2/NS 1070 .77

ELC Sip 16.3/.001 4.4/.002 7.6/NS .4/NS 599.4 .19
IIn 63.7/.001 7.5/.009 .2/NS 1.1/NS 2156.2 .42
XIn 42.1/.001 .9/NS .2/NS 2.1/NS 960.7 .:1

Note: Significance levels are .05 for main effects. .01 l'or interactions.
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site. Thus, the discussion which follows will concentrate on the
differences expressed in these variables, treating English entry first.

English entry is found to have significant effects on all three of
the growth measures with the exception of the slope indices for Four
scales (namely, Synthetic Word Decoding, Sentence Reading, and Narra-
tive and Expository Reading Comprehension). Figures 13 through 21
display the growth functions for the two groups, along wits the overall
function, for each of the nine scales (the data are taketf from Tables
29 and 30; these, and all subsequent plots, are based on the slope and
y-intercect. values).

Tne figures show that the high English entry group consistently
has higher student-intercept values and lower instruction-intercept
values than the low English entry group. For the significant slo ')e
differences, the high English entry group grows faster in the decoding
component tasks (Real Word Decoding and Synthetic Word Spelling), but
the low English group has larger growth rates in the oral language
tasks (Vocabulary Definitions, and Narrative and Expository Listening
Comprehension).

Recall that the aggregate picture for decoding skills was entry ay.
0 with growth above expectation. Here the high English group enters
above expectation (by about a half IRAS level), while the low English
entry group enters below expectation (by about three-quarter IRAS
levels); and where growth differs, while above the expected values for
both groups, it i: greater for the high English entry group (by about
three-quarter IRAS levels).

For the oral language task of Vocabulary Definition, the high
English entry group enters at about the fifth IRAS level, showing a
three level advantage over the low English entry group. However,
growth for the latter is slightly above the expected rate (at 2.2) and
about three-quarters IRAS levels above the high English entry group --
thus, a convergence of skill would be expected by fourth-grade exit
(see Figure 14). For the other oral language tasks of Listening
Comprehension, similar differences in growth rates are found, and also
in entry values (although, the entry values are about two levels lower
than those for Vocabulary Definition).

For the Reading Comprehension scales, growth rates do not differ
between the English entry groups -- both proceed at a rate approximat-
ing that expected from the growth track model, with narrative rates
being slightly higher (2.2), and exposition slightly lower (1.8). The
intercept differences, however, are significant -- the high English
entry group enters at about the expected level, while the low English
entry group is two levels below expectation. Thus, for reading compre-
hension, the high English entry group begins first grade with a grade-
level advantage over the low English entry group, but growth is then at
a "year for year" rate for each. For Sentence Reading, the two groups
do not differ on the slope measures, but the entry intercept is below
expectations for the low English entry group (at -.4) and above the
expected level for the high English entry group (at .2).
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Overall, the picture for English entry differences appears to be
that students who come to school with lower English skills show greater
growth in oral language capacities, and thus, show a convergence in
such skills with those students who entered with higher English skills.
However, the high English entry students are better able to profit from
decoding instruction in a way that their initial advantage in decoding
continues to expand.

Interestingly, Spanish entry is found to have significant effects
on the slope indices (but not the intercepts) of Narrative and Exposi-
tory Reading Comprehension (see Appendix C). For both tasks, the
growth rates are greater (by about .3 IRAS levels) for students with
greater Spanish entry skills. Looking at the English reading compre-
hension slopes for the comHned English and Spanish entry groups (Table
30), the growth rate is highest for those students with low English
skill and high Spanish skill, and lowest for those students with low
skills in both languages. This allows an interpretation of transfer-
ability: although the growth rates for English listening comprehension
do not differ for these two groups, it seems that relatively higher
skills in Spanish at school entry promotes the growth of English
reading comprehension.

Site is the only remaining variable found to have widespread
effects, covering all of the IRAS scales (except Vocabulary Defini-
tion), and all of the growth measures (except the instruction-intercept
in Expository Listening Comprehension and the slope and student-
intercept in Narrative Listening Comprehension). Figures 22 through 30
display the growth functions for the five sites for each of the nine
scales (the data are taken from Appendix B).

Before turning to a discussion of the site differences, remember,
as cautioned earlier, that the reliabilities of the estimates of slope
and intercept are greater for those cohorts with greater numbers of
data noints. Thus, when considering site differences, the reliability
of the estimates will be greatest for the border sites (Sites 0, 1, and
2), each containing three to four data points, and least for the non-
border sites (Sites 3 and 5), where each estimate is based on only two
points.

The differences attributable to site generally follow the pattern
of high student-intercepts (low instruction-intercepts) coupled with
low growth rates, and low student.intercepts (high instruction-
intercepts) coupled with high growth rates. In describing the site
differences each of the scales will be discussed individually, treating
those dealing with formal language (Vocabulary Definition, and Narra-
tive and Expository Listening Comprehension), decoding (Real Word
Decoding, Synthetic Word Decoding, and Synthetic Word Spelling), and
reading (Sentence Reading, and Narrative and Expository Reading Compre-
hension) in turn.

Considering the for language tasks, no differences in the
growth indices for site were found in Vocabulary Definition, and, as
can be seen in Figure 23, all sites show performance levels above the
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growth track model with growth rates slightly less than that expected
-- growth at Site 2 appears to be slightly lower, thouqh the difference
is not statistically significant. For Narrative Listening Comprehen-
sion, displayed in Figure 29, the growth rates are somewhat smaller
than expected, and all student-intercepts are above the model expecta-
tions, Only the instruction-intercepts differ by site, most strongly
influenced by the value for Site 2 which is substantially greater than
those for the other sites. For Expository Listening Comprehension
(Figure 30), growth follows that of the growth track for all sites
except Site 0 where growth is at a lower rate than that predicted, and
begins from a substantially greater student-intercept (about 2.5 IRAS
levels). Additionally, the student-intercepts at Sites 3 and 5 are
high at about a level above the growth track.

Thus, for the formal language tasks, performance is generally the
same across sites with two notable exceptions. First, Site 2 shows a
relative delay in the onset of etfective instruction in Narrative

Listening Comprehension, and Site 0 shows a relatively high student-
intercept coupled with relatively slow growth in Expository Listening
Comprehension.

For Real Word Decoding (Figure 22), all sites show growth rates
which exceed those predicted from the growth track model. The highest
rates are at Sites 1 and 3 (with the greatest instruction-intercepts)
and the lowest rates are at Sites 0, 2, and 5 (with low instruction-
intercepts). For Synthetic Word Decoding (Figure 24), all sites
;except Site 0) are expected to reach the limits of the test by fourth-
grade exit. Sites 0, 1 and 5 show comparable growth rates; Site 0 has
a student-intercept of about zer , and Sites 1 and 5, about one, The
greatest growth is shown in Sites 2 and 3, both with comparable high
instruction-intercepts. In Synthetic Word Spelling (Figure 25), no
site, in the aggregate, is projected to be able to correctly spell more
than 60% of the items at fourth-grade exit. The growth rates for all
sites are quite similar except that for Site 3, which is hig;icr (recall
that the data from this site are based on only two data points and
thus, the estimate is less trustworthy). Site 2 shows the least
attainment of skill in this sk.

Thus, for decoding, the site differences can be characterized as

follows. Sites 0 and 5 show instruction-inte^cepts between 0 and 1,
suggesting that effective instruction in decoding begaA during their
kindergarten programs, whereas the instruction-intercepts for Sites 2
and 3 indicate delayed instruction to about the middle of first-grade.
Site 1 shows delayed instruction in Real Word Decoding, but early
instruction in dealing with synthetic words. The growth rates for Site
3 are generally greater than those for the other sites, which are com-
parable, although Site 2 shows high growth in Synthetic Word Decoding,
and Site 1 reveals high growth in Real Word Decoding.

For the reading tasks, in Sentence Reading (Figure 26), Site 3
shows considerable growth and a low student-intercept (high
instruction-intercept); Site 0 shows a low growth rate and a large
student-intercept (low instruction-intercept); and the remaining sites
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show comparable growth patterns which are between these extremes. The
growth patterns for individual sites are comparable for Narrative and
Expository Reuling Comprehension, with performance on the latter
slightly lower than that on the former. Performance is below the
growth track, with Site 1 showing considerable growth coupled with a
substantial delay in the onset of effective instruction. lne remaining
sites show similar instruction-intercepts, at about the middle of first
grade, where growth is at the level expected by the growth track model
for Sites 2 and 5, below expectation for Site 0, and above expectation
for Site 3.

Thus for reading skill, Site 1 shows a delay of effective instruc-
tion, but a high rate of growth once such instruction begins. Site 0,
on the other hand, shows relatively early effective instruction, but a
relatively low growth rate. Sites 2, 3, ind 5 show similar growth
patterns across the tasks, although Site 3 has a much higher growth
rate in Sentence Reading.

Overall, the differences between sites over the English IRAS
assessments can be briefly characterized as follows. First, across
each of the areas, Site 0 students generally seem to have encountered
relatively early effective instruction, but show relatively low growth
over the ensuing years. Site 1 shows slow growth in formal language
skill and a delay in effective instruction in English decoding (for
real words, but not for synthetic ones) and reading, but high growth
once such instruction is encountered. Site 2 shows growth in formal
language as expected from the growth track model; for decoding skill, a
delay in effective instruction is found, and growth is low (except in
Synthetic Word Decoding, where it is quite high). For Sites 3 and 5,
formal language skill is high at entry and growth follows expectations.
For the decoding and reading tasks, Site 5 closely follows the average
over sites, but Site 3 shows delayed instruction and high subsequent
growth.

S anish overall erformance. The Spanish IRAS descriptive statis-
tics or t e ngua same e are presented in Tables 32 and 33, for
the comprehension and non-comprehension scales, respectively. The for-
mats of these tables are identical to those used for the English data
(see the description above). The Spanish IRAS data for the individual
sites (Sites 0, 1, 2, 3, and 5) are presented in Appendix 0, with the
first table of each site-pair providing the data for the non-comprehen-
sion scales, the second, the data for the comprehension scales.

For the overall sample, the student-intercepts for decoding (Real
Word Decoding, Synthetic Word Decoding, and Synthetic Word Spelling)
are all close to 0 -- as found in the English IRAS decoding scales, in
the aggregate, the sample begins first grade with little skill in
decoding. For Vocabulary Definition, the student-intercept is almost
three IRAS levels above that expected by the growth track model. The
student-intercepts for Listening Comprehension are similarly above
expectation, with narratives one level below that for Vocabulary
Definition, and exposition, two levels lower. For the reading scales,
the student-intercepts are at zero for Sentence Reading, and about a

)
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Taal?. 32

Interactive heading Assessment System Spanish:

Descriptive Statistics on Srowth Indices or the Bilingual Sample

Non-comprehension Scalar Overall and by Language Category

Scale "ensure Statistic Overall Low Eng High Eng Low Span High Span La La La Hi Hi La Hi k:

VETS Slope M 2.2 2.4 2.0 1.4 2.8 1.4 3.2 1.1 2.6
VDCS Slope 5 2.8 3.1 2.5 2.5 2.9 2.8 3.2 2.2 2.6
VDCS Slope N 747 112 135 111 136 53 54 53 82
vDCS S- Intrcp 1 0.3 0.1 0.4 -0.3 0.8 -0.7 1.0 0.0 0.6
vDCS S- Intrcp 5' 4.1 4.4 3.9 2.8 4.9 2.7 5.6 :.0 4.5
yDES 1-intrcp 1 0.6 0.7 0.5 0.7 0.5 0.9 0.5 0.6 0.5
VDCS I-Intrcp S 1.6 1.6 1.7 /.ii .I. 1.9 1.2 1.9 1.2 1.9
40F5 Slope 1 1.8 1.8 1.7 1.7 1.8 1.7 1.9 1.6 1.8
vDFS Slope 5 2.6 2.5 2.7 2.9 2.4 2.9 2,1 2.9 2,5
VDFS Slooe N 245 111 134 110 13-, 58 53 52 82
VDFS S-Intrcp " 2.7 2.6 2,8 1.1 4.1 1.1 4.2 1.0 3.9
VDFS S-Intrcp S 4.5 4.3 4.6 3.8 4.5 3.8 4.3 3.9 4.6
VDFS 1-Intcp M -0.6 -0.6 -0.6 0.2 -1.2 0,2 -1,4 0.2 -1.0
VDFS I-Intrcp 5 2.2 2.2 2.2 1.7 2.4 1.6 2.4 1.7 2.4
LDCS Slope N 0.9 1.1 0.8 0.7 1.1 0.9 1.3 0.5 1.0
LDCS Slope 5 1.3 1.5 1.2 1.3 1.4 1.5 1.4 1.0 1.3
LDCS Slope N 243 112 131 111 132 58 54 53 78
LDCS S-Intrcp 1 0.1 -0.1 0.3 -0.3 0.4 -0.5 0,1 0,0 0.5
LDCS S-Intrcp S 2.4 2.4 2.4 1.3 3.0 1.3 3,2 1.3 2-
LUCE S-Intrcp 1 0.2 0.5 0.1 0.5 .0 0.7 0.2 0.3 -0.1
LDCS 1-intrcp 5 2.1 1.9 2.2 1.3 2.6 1.0 2.6 1.5 2.5
LSPS Slope 1 9.5 11.4 7.9 5.8 12.5 7.3 16.0 4 1 10.2
LPS Slope 5 14,2 14.8 13.5 12.5 14.9 13.5 14,9 11.0 14.5
LSPS Slope N 244 113 131 109 135 59 54 50 81
LSPS S-Intrrp 1 4.0 1.0 6.6 -0.5 7,6 -2.5 4.8 1.9 9.5
_SPS S-Intrcp S 23.3 21.7 24.4 14,8 27.9 16,2 26.0 12.8 29.0
L5PS 1-Intrcp 1 0.1 0.3 0.0 0.2 0.1 0.5 0.1 -0.1 0.1
!SPE I-Intrcp 5 1.8 1.8 1,8 1.3 2.1 1.2 2.2 1.2 2,0
SRDS Slope M 0.5 0.5 0.5 0.3 0.7 0.3 0.8 0.3 d,6
SRDS Slope S 0.6 0.6 0.6 0.4 0.7 0.4 0.7 0.4 '.'.6

SRDS Slope N 245 111 134 111 134 58 53 53 81
SRDS S-Intrcp M -0.1 -0.2 0.0 -O., .0 -Q.2 -0,1 -0.1 0.1
SRDS S-Intrcp S 1.2 1.1 1.3 0,5 1,6 ,- 1.5 0.5 1.7
SRDS 1-Intrcp 1 0.7 0.7 0.6 0.6 0.8 0,6 0,8 0,5 0.7
SRDS I-Intrcp S 1.5 1.4 1.5 1,3 1.6 1.5 1 4 1.1 1,7
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Table 33

Interactive Reading fissevsmeht System Spanish:

Cescriptive Statisics on Srpotn Ind,ces or the Bilingual Sample

Comprehension Scales Overall and by Language Category

Scale Measure Statistic Overall Low Eng huh ;nf, Law Span High Span La La Lori Hi Lo RI Hi

NR:S Slope 4 0.9 0,9 0.9 0.3 1,4 0.3 1.e 0.4 1.2

4RCS Slave S 1.4 1.4 1.3 0.9 1.5 0.9 1.6 0.9 1.4
MRCS Slope N 248 113 135 112 136 59 54 53 82
NRCE S-intrcp M -1.0 -1.1 -1.0 -0.6 -1.4 -0.6 -1.7 -0.5 -1.3
NgCS 5-Intrcp S 2.6 2.8 2.5 2.0 3.0 2.1 3.3 1.8 2.8
NRCS I-Intrcp 14 0.7 0.8 0.6 0.3 1.0 0.3 1.2 n.4 0.6
MRCS I-Intrcp S 1.2 1.2 1.2 1.0 1.3 1.0 1.2 0.9 1.3

ERCS Slope 4 0.9 0.8 1.0 0.3 1.4 0.2 1.6 0.4 1.3

ERCS Slope S 1.5 1.5 1.5 0.9 1.6 osa 1.7 0.9 1.6

ERCS Slone N 245 Ill 134 III 134 58 53 53 81

ERCS 5-Intro m -1.2 -1.1 -1.4 -0.5 -1.8 -0.4 -1.8 -0.5 -1.9

ERCS S-Intrcp 5 2.9 2.8 2.9 1.7 3.4 1.9 3.4 1.5 3.4
ERCS I-Intrcp M 0.7 0.6 0.7 0,3 1.0 0.3 1.0 0.4 1.0
FRCS I-Intrcp S 1.4 1.3 1.5 0.9 1.7 0.9 1.5 1.0 1.8

NLCS Slope 4 0.8 0.9 0.8 0.6 1.1 0.' 1.2 0.4 1.0

NLCS Slope S 1.2 1.2 1.1 1.2 1.1 1.1 1.2 1.3 2.0
NLCS Slope 4 246 111 135 112 134 59 52 5.; 82
4LCS S-Intrcp 4 1.7 1.8 1.7 0.9 2.4 1.0 2.6 0.7 2.3

4LCS 3-Intrcp S 2.3 2.3 2.2 2.0 2.2 2.0 2.3 1.9 :.2

NES 1-Intrco M -0.8 -0.9 -0.8 -0.1 -1.4 -0.2 -1.7 .0

NLCS I-Intrcp S 2.2 2.3 2,2 1.9 2.3 2.0 2.: 1.7 _...,

ELCS Slope 4 0.9 4.9 0.9 0.5 1.2 0.5 1.3 0.5 1.1

ELCS Slope S 1.5 1.5 1.5 1.4 1.5 1.3 1.6 1.4 1.a

ELCS Slope 4 245 111 134 Ill 134 58 53 53 81

ELCS S- Intrcp M 0.7 0.7 0.7 0.1 1.3 0.2 1.3 -0,1 1.2

ELCS S-intrcp S 2.8 2.8 2.8 2.2 3.0 2.5 2.9 1,9 3.1

ELCS I-Intrcp 4 -0.1 -0.1 -0,1 0.3 -0.5 0,1 -0.4 6.4 -0.t

ELCS I-Intrcp S 2.1 2.1 2.1 1.6 2 A 2.0 74' ..., u.; 2,5
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level below expectation for both comp,vhension scales. Thus, under thegrowth track model, these bilingual students, in the aggregate, enterfirst grade with Spanish oral skills which exceed the expectations ofthe growth track model, as was found for their English skills. Theirdecoding skills, also as in English, have yet to be developed.

The instruction-intercepts reveal a similar pattern: negativevalues for-the formal language tasks, and positive values, between 0and 1, for those tasks requiring decoding skills. Again, due to thehandling of special cases for the instruction-intercepts,
these valueswill not exactly correspond to those that would be expected given theslope and student-intercept indices.

For the slope indices for the formal language tasks, growth isslightly below expectation in Vocabulary Definitions, and about halfthe level expected for the listening comprehension tasks. For thedecoding tasks, growth is slightly above expectations in Real WordDecoding .... for the other two decoding tasks, were the growth track
model is not strictly applicable, growth is at one level per year forSynthetic Word Decoding, and 10% per year for Synthetic Word Decoding.For Sentence Reading, growth proceeds at about a half syllable per
year, and at only half the level expected for the two comprehensionscales.

The aggregate picture is one where the acquisition of reading com-prehension is well below the expectations of the growth track model.
Decoding skills for isolated words are close to the growth track,
though this skill is not as great as evidenced in the English mate-rials. Oral language skills, which are above expectation at entry tofirst grade, show growth that is substantially below expectation -- assuch, these formal language skills are projected to fall below the
growth track, and thus, would seem to provide a major obstacle to
Spanish reading acquisition.

Spanish analyses of variance. As was done for the English scales,to assess whether or not the overall description differs for the
various entry language groups and sites, a series of analyses of
variance were conducted on the scale growth measures: each of the
three main summary measures of growth for each of the nine IRAS scales
were subjected to a 2 x 2 x 2 x 5 between-subject analysis, comprising
the variables of English entry (low and high), Spanish entry (low and
high), gender (boy ana girl), and site (0, 1, 2, 3, and 5). Again,
only those main effects significant at the .05 level will be discussed,
and only those two-way interactions significant at the .01 level.

The results of these analyses are summarized in Table 34 in a
format matching that used in presenting the English IRAS analyses of
variance summaries. Given that not all of the variables showed system-atic effects, only a subset have been tabled: the main effects of
Spanish entry and site, and the interactions of English entry by
Spanish entry and Spanish entry by site. The tables are identically
organized to those presenting the English summaries. Extracts from lhe
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Table 34

Interactive Reading Assessment System - Spanish:
Summary of the Analyses of Variance

on Growth Indices for the Bilingual Sample

Scale -
Measure

Spanish

Variablest
F-ratio/o-value

Site Eng x Spn Son :: Site

Residual
Sum Sgrs

Sum Stirs
Evplain/
Residual

VDC Slp 2.7/NS 5.1/.001 .6/NS 1.8/NS 1528.8 .26IIn 6.1/.014 4.2.'.003 4.9/NS 1.0/NS Z569.5 .18XIn 4.61.077 Z.61.008 1.1/NS .7/NS 561.3 .14

VDF Sip 2.0/NS Z.8/.003 .2/NS 1.2/NS 1461.0 .13IIn 18.2/.001 6.7/.001 2.9/NS .6/NS 7675.9 -...

XIn 9.6/.002 5.7/.001 5.5/NS .6/NS 9:2.3 .30

LDC Slp 1.3/NS 11.7/.001 .2/MS 5.4/.001 307.4 .41IIn 10.8/.001 5.8/.001 7.5/NS 7.51.008 1109.6 .28XIn 8.9/.007 5.6/.001 5.2/NS 2.5/NS 808.3 .30

LSF Slp 1.2/NS 8.01.001 1.6/NS 1.8/NS :6919.0 .33IIn 5.6/.019 1.7/NS 1.3/NS .8/NS 117214.2 .12XIn 1.6/NS 1.5/NS 6.5/NS 1.0/NS 677.5 .11

SRD Slp 7.8/NS 6.9/.001 2.3/NS .7/NS 62.'1' .77IIn 2.1/NS 7.5/.009 .4/NS .4/NS 716.5 .16XIn 2.7/NS 5.8/.001 .1/NS 1.7/NS 474.5 -,-,
a 4 0.

NRC Slp 17.0/.001 13.2/.001 7.3/NS 1.4/NS 286.7 .62IIn .7/NS 17.7/.001 .5/NS 2.4/NS 1177.3 .50XIn 2.7/NS 26.9/.001 .4/NS 1.6/NS 204.7 .75

ERC Slp 17.5/.001 8.7/.001 8.7/.007 1.5/NS =7.7 .59IIn
XIn

1.4/NS
1.2/NS

11.4/.001
14.7/.001

.:/NS
2.0/NS

1.:/NS
1.1/NS

1383.8
--- -

.44

.50

MC Sip .2/NS 6.2/.001 .5/N9 1.2/NS 262.0 -...-
.....IIn 13.9/.001 3.1 /NS 1.1/NS 2.7/NS 977.1XIn 13.7/.001 1.9/NS .4/NS .8/NS 9:7.1 .29

ELC Slp .4/NS 5.1/.001 .7/NS .2/NS 422.3
IIn 9-5/.002 1.4/NS .0/NS -4/NS 1566.5 .19XIn 9.7/.002 1.8/NS .2/NS 1.6/NS 852.1 .26

Note: Signif:cance levels are .05 for main effects. .01 +or interactions.
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full set of ANOVA summary tables used in constructing Table 34 are
presented in Appendix E.

The summary tables reveal that the most significant variables from
the set for the Spanish IRAS scales are those of Spanish entry and
site. Thus, the discussion which follows will concentrate on the
differences expressed in these variables, treating Spanish entry first.

Spanish entry is found to have significant effects on the slope
indices for the reading comprehension scales, and on the intercepts for
Real Word Decoding, Vocabulary Definition, both synthetic word tasks,
and the two listening comprehension tasks. Figures 31 through 39 dis-
play the growth functions for the two Spanish entry groups, along with
the overall growth functions, for each of the nine IRAS scales (the
data are taken from Tables 32 and 33).

For the formal language tasks, significant differences between the
Spanish entry groups are found for the intercept indices, but not for
the slopes. For Vocabulary Definitions, displayed in Figure 32, the
low Spanish group closely follows the growth track prediction, with the
high Spanish group about three IRAS levels above it. For Narrative
Listening Comprehension (Figure 38), both groups show growth rates of
about one IRAS level per year (half that expected), with the high
Spanish group about one and a half levels above the low Spanish group
at entry to first grade. A similar pattern holds for Expository
Listening Comprehension (Figure 3^), but the entry points are about one
IRAS level lower. Overall, the high Spanish group shows a substantial
advantage over the low Spanish group at first grade entry, and the
growth rates, which do not differ, allow the advantage to be main-
tained. However, growth in text comprehension is at level substan-
tially below expectation (and below that expected from the sample's
ability shown in word knowledge), and thus, the 'text' skills of the
sample are not projected to be sufficient to support sustained Spanish
reading growth for either entry group -- the low Spanish group is pre-
dicted to fall below the growth track around the middle of first grade,
while the high Spanish group does not do so until the middle of third
grade.

For decoding skills, as in the formal language skills, Spanish
entry skill has significant effects on the intercept values, but not
the slopes. For Real Word Decoding (Figure 31), the low Spanish group
enters first grade at about a quarter of an IRAS level below the growth
track prediction of zero, and the high Spanish group, about three
quarters of a level above. Thus, given similar growth rates, the low
Spanish group is predicted to remain below the growth track while the
high Spanish group above it. For Synthetic Word D coding (Figure 33),
the high Spanish group reaches the limits of the test by fourth-grade
exit. The student-intercept measures for the two groups are close
to those found in Real Word Decoding, with a growth rate of about one
IRAS level per year. For Synthetic Word Spelling, performance is simi-
lar to that found in English with both groups well below the limits of
the test by fourth-grade exit. The low Spanish group enters first
grade with no skill in this area, while the high Spanish group enters
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with the ability to correctly spell about 10% of the words. Thus,
decoding of isolated items is difficult for the low Spanish entry
group, and would be expected to be a barrier to progress in Spanish
reading acquisition. Such is not the case for the high Spanish group,
however.

For the task of Sentence Reading (Figure 35), none of the growth
indices are influenced by Spanish entry skill -- the average growth
rate of .5 syllables per second, starting from a near zero entry point,
predicts a relatively low fluency rate of about 2 syllables per second
on fourth-grade exit. For Narrative Reading Comprehension (Figure 36),
only the slope indices are influenced by Spanish entry skill. Both
groups show student-intercepts about a level below the growth track
prediction, with growth for the low Spanish entry group at about a
third of an IRAS level per year, while that of the high Spanish group
is a full level above this rate. This same pattern holds for Exposi-
tory Reading Comprehension (Figure 37). Thus, for the reading tasks,
for the low Spanish group, little progress is made in acquiring Spanish
reading skill; for the high Spanish group, progress is greater, but
substantially below the growth track predictions.

Overall, the differences due to Spanish entry suggest that the low
Spanish group enf:ers first grade with less skill than the high Spanish
group in the areas of formal language and decoding, but that subsequent
growth does not differ. (Alternatively, looking at the instruction-
intercepts, effective instruction seems to begin earlier for the hi0
Spanish entry group than for the low Spanish group.) For reading com-
prehension, however, the two groups begin with the same low-level
skills (or receive instruction at the same point in time), but, given
the greater formal language and decoding skills of the high Spanish
entry group their growth in reading comprehension is able to proceed
at a greater rate. This rate, however, is substantially below that
expected from the growth track model, and the data suggest that the
major difficulty for these students is not decoding skill (though
fluency may present some difficulties), but rather, skill in dealing
with the formal language aspects of text.

As seen in Table 34, the variable of site, as in the English data,
is also found to have widespread effects on Spanish performance, cover-
ing all of the IRAS scales and all of the growth measures (except the
intercept indices in Synthetic Word Spelling, and Narrative and Exposi-
tory Listening Comprehension). Figures 40 through 48 display the
growth functions for the five sites for each of the nine scales (the
data are taken from Appendix 0). In describing the site differences
each of the scales will be discussed individually, treating those
dealing with formal language, decoding, and reading in turn.

For the formal language task of Vocabulary Definition (Figure 4l),
Sites 0 and 1 show high student-intercepts that are about two grade
levels (4 IRAS levels) above expectation. Sites 2 and 3 show the
lowest student intercepts, at about ore IRAS level, with Site 5 midway
between these extremes. Growth for the border sites (0, 1, and 2) is
slightly below the expected rate of two levels pLr year (1.7), while
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that for the non-border sites is substantially less for Site 3 (one
level per year) and greater for Site 5 (2.6). Thus, for the site
differences in word knowledge, all sites show growth above the growth
track, except for Site 3, where performance is estimated to fall below
expectation at second-grade entry. For Narrative and Expository
Listening Comprehension (Figures 47 and 48), only the slope indices
differ between sites -- the rate for Site 3 il only slightly above
zero, while those for the remaining sites are close to one. Thus, for
the formal language tasks, the aggregate picture generally holds for
all sites except Site 3, where growth is much lower.

Site performance patterns in Real Word Decoding (Figure 40) are
similar to those found in Vocabulary Definition. Sites 0 and 1 show
relatively high student-intercepts (and low instruction-intercepts)
with growth rates somewhat greater than expectation. Site 2 shows
similar growth, but a low student-intercept (large instruction-
intercept). Site 3 has a student-intercept at zero, with little subse-
quent growth, while Site 5 shows s4milar intercept values, but growth
of 3 TRAS levels per year. The growth rates for the latter two sites
are somewhat suspect given that they are based on only two data points;
however, it is clear that Site 5 performance is substantially greater
than that of Site 3. Synthetic Word Decoding (Figure 42) shows a simi-
lar pattern. Growth is comparable for the border sites with Site 2
showing a delay in the onset of effective instruction; growth at Site 5
is the highest (but also the least trustworthy estimate); and Site 3
shows little skill over the years of assessment. For Synthetic Word
Spelling (Figure 43), only the slope indices differ by site: again,
growth is comparable among the border sites, slightly greater at Site
5, and substantially lower (close t' zero) at Site 3. Overall, the
development of Spanish decoding sk' 1 is above expectations at Sites 0,
1, 2, and 5, though Site 2 shows a significant delay in the onset of
effective instruction; at Site 3, there is little evidence of decoding
skill acquisition.

For the reading tasks (Figures 44 through 46), the site differ-
ences are expressed as in the decoding tasks with two notable differ-
ences. First, in Narrative Reading Comprehension, both Sites 1 and 2
show a substantial delay in the onset of effective instruction,
followed by growth which matches the model prediction. The remaining
sites show earlier onsets of effective instruction (though still repre-
senting a delay from that predicted by the growth track), with growth
rates at half the level of expectation for Sites 0 and 5, and close to
zero for Site 3. A similar pattern holds for Expository Reading Com-
prehension, however, Site C now also shows the delay of instruction
seen in Sites 1 and 2 for narrative texts.

Overall, Sites 0, 1, 2, and 5 fit the general aggregate picture
given above: adequate growth in decoding skill (though instruction at
Site 2 is delayed), but low growth in formal language skill, which
results, by hypothesis, in low reading comprehension growth. Site 3,
however, consistently shows low skill development in all of the IRAS
tasks. A discussion in a subsequent volume of site differences in
instructional programs will elucidate these findings.
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UnExplained variance. The above discussion centered on the linear
growth components revealed in the bilingual sample. However, an
equally important issue concerns the nonlinearities found in the sample
date, and these will be discussed here. The descriptive statistics for
the bilingual sample for the average percent of unexplained variance
for each of the IRAS scales are presented in Tables 35 and 36 (for
English and Spanish, respectively). In these tables, the nine IRAS
scales define the lefthand margin, and within each scale, the descrip-
tive statistics of mean (M), standard deviation (S), and number of
cases (N) are given. The tabled values are the percents of unexplained
variance for each site under two conditions: no deletion and deletion.
In the first case (no deletion), the percentages are based on .11 cases
for which the best-fit line was computed. In the second case ,dele-
tion), the special cases of no-growth (100% unexplained variance) and
two data points (0% unexplained variance) were removed. Thus, the
change in the number of cases between the two treatments provides the
total number of instances of these special cases. Since the growth
functions for Sites 3 and 5 are all based on two data points, they have
not been included under the Deletion heading. Further, for these two
sites, the non-zero mean values tabled under No Deletion reflect the
proportion of cases of no-growth (100% unexplained variance), as all
other cases in these sites represent 0% unexplained variance.

For the English data (Table 35), the number of special cases is
relatively small, except for Site 0, where, especially in the decoding
skill tasks, the reduction is substantial (most of these are cases of
no-growth). Most comparisons between the means under the deletion and
no deletion treatments show little difference, indicating either few
special cases (comparable Ns) or, where the differences in N are large,
equal proportions of the two types of cases. Across sites, the per-
centages within each scale are relatively stable, with Vocabulary
Definition, Synthetic Word Decoding, and Synthetic Word Spelling
revealing the poorest fits at averages around 25%, the remaining scales
around 15%. Note, however, that the standard deviations are substan-
tial (generally of the same magnitude as the respective mean), indica-
ting that although the aggregate measures show large linear components,
many of the individual students do not.

For the Spanish data (Table 36), the fits are generally poorer.
The average unexplained variance is around 25%, with the worst fits in
Vocabulary Definition and Synthetic Word Spelling (38%). The reduction
in the number of observations due to special cases is similar to that
found in English for each site, with the exception of the Reading Com-
prehension scales for. Site 2, which show a greater number of no-growth
cases in Spanish. Again, note that the standard deviations are
substantial.

Thus, while much of the variation in growth within both the
English and Spanish scales can be said to be linear, there is, nonethe-
less, a significant amount of nonlinearity. As mentioned earlier, the
predictions of these deviations from linearity by individual instruc-
tional variables will be the ..;.:bject of a subsequent volume.
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Tatie 35

Interactive ieading 4ssessmen Systes Sngits0:
5escriotIve Statistics for the Bilingual Sapple on the Percent of Unerolaineo Variance

tar Each Scale for Each Site

Percent of Unexplained Variance

No Deletion
Deletion

Scale Statistic Overall Site 0 Site 1 Site 2 Site 3 Site 5

vDC

49

t)C

CD

39D

vPc

EF,C

NLC

ELC

M 6.9 17,0 8.8 10.7 0.0
S 17,6 18,2 12.7 10.8 0.0

246 51 17 36 73
m 15.6 27,9 34,8 33.7 5.5
S 28.6 28.8 28.9 35.5 22.9
N 243 50 17 36 73

M 19.2 26.3 26,1 24.6 12.3

E 33.4 31.4 17.5 32.7 33.1
N 243 51 17 36 73

M 18.5 28.4 25,1 15,5 10.4
S 33.3 34.4 25,7 22.1 30.8
N 240 51 17 36 67
M 13.0 11.6 11.3 17.1 9,6
S 30.4 27.6 10.4 28.6 29.6
N 243 49 17 35 73

M 23.6 29.5 4.6 14.8 21,9
5 39.3 39.0 6,5 21.6 41.7
N 246 51

:,
.., 17 36 73

M 26.2 29.9 7.4 13,7 27.4
S 41.8 43.4 11.2 20.0 44,9
4 243 49 17 35 73
M 7,6 16.7 15.8 18.3 1.4

5 15.5 20.1 14.1 16.1 11.7
N 246 51 17 36 73
4 6.8 14.7 14.1 11.4 0.0
5 19,0 27.9 13.7 16.6 0.0
N 243 49 17 35 73

7,2

26.1

o9

3.0

17,1

67

16,7

77.6

66

18.8

39.4

69

15.9

36.9

69

30.4

46,4

69

33,3

47.5

69

0.0

0.0

69

4.3

20.5

69

4 17

Overall Site 0 site 1 Site 2

13.2 15.1 10.0 12.0

15,4 18.8 13,1 11).7

91 44 15 32

:3,9 31.0 37.0 36.:

31,0 28.7 28,4 35.5

94 45 10 33

25.0 23.4 29.6 24.5

23.0 20.6 15.5 28.9

79 36 15 28

24.8 25.6 26,7 22.3

25.3 26.9 25.7 23.5

78 37 16 25

15.2 10.5 12,0 19.1

22.2 9.8 10.3 29.7

63 16 16 31

12.9 13.1 7.8 14,4

14.0 1:.0 6.8 16,5

71 :1 ii.)
36

14,6 13.c 14.0 15.1

14,6 19.2 12.1 13.5

46 12 9 ....

19.1 18.9 16.8 20.6

17,8 20,4 13.9 15.7

93 45 16 32

17,3 23.1 14,9 13.5

20,7 27,3 13,7 i7,4

67 ..,
,,6

16 29



Table 36

Ilteractive Reading Assessment System Spanisn:

Descriptive Statistics for the Bilingual Sample on the Percent of Unexplained Variance

for Each Scale for Each Site

Percent of Unexplained Variance

No leletion Deletion
Scale Statis.,c Overall site 0 Site 1 Site 2 Site 3 Site 5

'121: 1 25.3 25.0 23.0 16.8 48.0 5.8

S 35.2 24,9 30.5 25.1 50 ; 23.5

N 248 51 17 36 75 69

VDF m 21.7 42.8 33.9 29.9 12.3 9.7

S 33.6 33.1 25.5 30.0 33.1 28.4

N 245 51 17 35 73 69

_DC M 40.9 32.7 27.6 30.6 78.7 12.5

S 44.4 33.7 26.2 35.9 41.2 33.3

N 243 51 17 36 75 64

EP N 46.0 36.6 28.4 40.9 90.1 14.!'

S 45.5 37,2 32.6 37.7 30.0 35.5

N 244 51 17 36 71 69

3RD N 33.5 17.0 11.5 19.5 78.7 8.7

S 45.0 33.5 12.1 31.4 41.2 28.4

N 245 49 17 35 75 69

NR,r, m 65.0 49.5 14.9 17.5 97.3 68.1

S 46.0 45.3 32.7 45.3 16.2 46.9

N 248 51 17 36 75 69

Er 1 66.9 15.9 30.4 43.7 97.3 69.6

S 46.1 48.4 46.4 46.4 16.2 46.4

N 245 49 17 35 75 69

NLC 1 20.5 23.9 29.8 29.3 26.7 4,3

3 33.7 26,3 30.8 29.5 44.5 20.5

N 248 51 17 36 75 69

EL: N 30,9 13,1 29.7 33.8 5'.3 13.0

S 42.3 25.0 34.0 33.5 49.8 33,9

N 245 49 17 35 75 69
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Overall Site 0 Site 1 Site 2

24.9 26.7 27.9 20,2

2$ 0 22.4 31.6 22.4

83 44 14 25

37.7 44.3 35.0 28..

29.1 31.6 24.7 24.9

93 47 16 30

29.8 31.4 29.3 26.1

25.3 23.2 26.0 29.2

75 34 16 25

37.9 36.5 30.2 43.8

31.9 8.4 32.9 34.9

77 32 16 2%

14.9 16.8 12.3 15.3

18.0 17.7 12.1 21.4

55 14 16 25

17.3 17.7 7.5 22.6

21.1 21.0 8,9 25.3

42 24 7 11

15.7 16.3 2.6 22.;

19.6 19.3 4,0 22,7

25 9 6 1v

29.9 25.9 31.7 71.9

28.1 26.4 30,8 :9,4

96 47 16 73

30.5 L2.2 25.3 74.;

30.5 29.7 29.7 71.8

71 24 16 71

41



Correlations

Having described the performance of the bilingual sample separate-
ly for the English and Spanish IRAS administrations, we now turn to a
discussion of the correlations between s-ale pemformance. First, the
correlations within language administrations will be discussed, then
those found between language versions.

Within-language correlations. Table 37 displays the between scale
correlations of the critical index measures for each instructionalyear. In each of the four panels, the English administration correla-
tions are presented above the oagonal, with Spanish below. The corre-
lation coefficients are generally larger in English than in Soznish,
and both show steady increases in magnitude over the instructional
years. The patterns oF relations, however, remain fairly stable over
the instructional years, and are quite similar for both English and
Spanish.

The highest correlations for the formal language scales (Vocabu-
lary Definition, ana Narrative and Expository Listening Comprehension)
are those obtained between each other. To a lesser degree, these
scales are also related to the reading scales, where the relative mag-
nitudes of the relations increase with each instructional year. Their
weakest relations, though still not insubstantial, are with the decod-
ing scales, which also grow in relative strength over the instructional
years.

Similarly, for the decoding scales (Real 'lord Decoding, Synthetic
Word Decoding, and Synthetic Word Spelling), the highest correlations
at each instructional year are the intra-scale correlations betweenthem. To a lesser degree, these scales are related to the reading
scales, and these also show an increase in relative magnitude over the
instructional years. Their weakest relations a', with the formal lan-
guage scales, again showing increases in relative magnitude with
increases in schooling.

'.e reading scales (Sentence Reading, and Narrative and Expository
Reading Comprehension) also follow this pattern: highest relations
between each other, weaker relations with decoding, and weakest rela-
tu65 with formal !anguage, with the latter two sets of , elations
increasing in relative magnitude with increases in instructional years.

Such a pattern in not unexpected -- thc independence of the read-
ing components assessed should be greatest in the early grades prior to
tne acquisition of skilled ,-,-:Ading. However, with effectiv' schooling,
the relative differences in skill between component processes are
reduced, ano thus, the higher interrelatedness of the individual
components at the later grades

Tne correlations between the growth measures comouted over the
critical indices for each scale are presented in Table 38. Again, the
English administration values are presented above the diagonal, Spanish
below. While the magnitudes of most of the coefficients are high
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(absolute values 1_,Iging from .21 to .86), the three indices nonethe-
less, provide inf)rmation that has a certain degree of independence, as
seen in the descriptive accounts above.

The pattern of relations can be easily summarized. First, the
correlations between slope and student-intercept are all negative,
while those between slope and instruction-intercept ere all positive:
greater growth is associated with lower entry skill and greater delays
in the onset of effective instruction. The relative magnitudes of the
coefficients are generally greater for the relations between slope and
student-intercept, as opposed to instruction-intercept, and results
from the handling of the instruction-intercept special cases. Second,
the relations between the two intercept measures are negative, and also
generally represent the largest coefficients: greater entry skill is
associated with earlier encountered effective instruction.

For both the English and Spanish administrations, the correlations
between scales for individual growth indices are presented in Appendix
F. These relations conform to those expected, given the relations
found for the critical indices at each instructional year. Turning to
the English data first, for the slope indices, growth is moderately
related within the decoding scales (ranging from .35 to .50), to a
lesser degree within the formal language scales (from .14 to .62), and
to a greater degree within the reading scales (from .58 to .81). Fur-
ther, growth in decoding is related to growth in reading (average value
about .3), but not to growth in formal language; growth in formal lan-
guage is, however, moderately related to growth in reading (,about
.35). For the student-intercept measures, again, the decoding scale
entry points are related (ranging from .56 to .58), as are those for
formal language (from .38 to .69), and for reading (from .48 to .77).
Further, decoding entry is related to reeding entry (average value
about .4 for Sentence Reading, less for comprehension), and, to a
lesser degree, to formal language entry (about .3); formal language and
reading entry are also moderately related (about .3). The correla-
tional pattern within the instruction-intercepts is similar to that
found within the student-4ntercepts, except the coefficients are
somewhat lower in magnitude.

For the Snanish data (also in Appendix F), the correlational
pattern is very similar to that found in English, although there are
some important differences. First, for the slope indices, the largest
correlations are generally within the three sets of scales: formal
language (.54 between the listening comprehension scales, but .1 for
the relation between growth in definition skill and listening compre-
hension), decoding (ranging from .53 to .71), and reading (from .50 to
.85). The intercorrelations are moderate between decoding and reading
growth (average value of .4, though the relations between the synthetic
word tasks and the comprehension tasks are much smaller), weaker
between formal language and reading growth (about .2), and weakest
between decoding and formal language (about .15). For the studert-
intercept measures, again, the decoding scale entry points are related
(ranging from .66 to .76), as are those for formal language (from .27
to .56), ane cor reading (from .48 to .77). As in English, decoding

135

452



entry is related to reading entry (average value about .4 ceitence
Reading, much less for the comprehension tasks), and, to a lesser
degree, to formal language entry (about .4 for the definition task, .1
for the comprehension tasks); formal language and reading entry do not
seem to be systematically related. As in Liglish, the correlational
pattern within the instruction-intercepts is similar to that found
within the student-intercepts, except the coefficients are generally
lower in 'magnitude.

As seen in these tables, the relationships between sl and
student-intercept within a given scale are always negative: .s the
student - intercepts increase, the growth space decreases, acid there is a
trend for the rate of growth within that space to similarly decrease.
However, looking at the relationships of these two growth indices
between scales (tabled in Appendix F), some interesting relationships
appear. First, for the English data, while the coefficients are
generally negative, those between the student-intercepts of the
decoding scales and the slopes of the reading comprehension scales are
positive. While these English IRAS coefficients are not significantly
different from zero, the corresponding coefficients for the Spanish
IRAS are significant. Although the coefficients are moderate, this
suggests that greater entry decoding skill is positively related to
greater growth in subsequent reading comprehension. Further, within
tne Spanish IRAS data, there is also a trend, though not significant,
for relatively greater formal language entry skill to be positively
related to greater growth in reading comprehension.

Thus, for the within-language correlations of the IRAS formal
language, decoding, and reading scales, the highest relationships are
generally between the component scales within these three skill areas.
The correlaticns between these areas are strongest for decoding and
reading, somewhat weaker between formal language and reading, and
weakest between decoding and formal language.

Between - language correlations. Table 39 displays the correlations
between the English and Spanisf, critical indices for each in_tructional
year. For the first instructional year, the strongest correlations
(ranging '.''rom .40 to .53) are for the decoding scales along the
diagonal: for a particular decoding task, initial skill in one lan-
guage is related to initial skill in another. Fp. the off-diagonal
correlations, the highest vlues are within tasks requiring decoding
skill: largest within the synthetic word tasks, next between the
synthetic and real word tasks, and then between the decoding tasks and
the reading tasks. For the latter relationships between decoding and
reading, there is a marked trend for larger correlations between
English decoding and Spanish readi g than between Spanish decoding and
English reading. The formal language tasks (Vocabulary Definition, and
Narrative and Expository Listening Comprehension) are, as expected,
unrelated: for thes' young bilingual students, oral skill in one
language is not relc. I to oral skill in a second language.

A similar pattern for the second instructional year is found: the
strongest relations tend to be for the decoding scales along the
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diagonal, followed by the off-diagonal correlations between decoding
tasks. The reading scales are also interrelated, mort so than found inthe first instructional year. For the relati-ns between decoding andreading, the relationships are, as earlier, stronger between the
English decoding scales and the Spanish reading scales (ranging from
.28 to .51) than between the Spanish decoding scales and the English
reading scales (ranging from .06 to .25), Finally, as in the first
instructional year, the relations of formal language skill between thetwo languages are minimal. Note, however, that the relative magnitudesof the relations between definition skill (especially in English) and
decoding skill, across the two languages are increasing.

For the third and fourth instructional years, a sliOtly different
pattern is found; its interpretation must he made cautiously since,given the cohort structure, the nature of this sample is substantially
different from that involved in the first two instructional years.
First, tie diagonals no longer represent the highest correlation
values; further, the correlations within decoding tasks and within
reading tasks are not distinguishably higher than those between thesesets of tasks. Thus, for the sample represented at these two instruc-tional years, the decoding and reading tasks are all highly inter-
related. Definition skill is again found to have relatively moderate
correlations with the decoding and reading tasks, again, much more SCfor English definition skill than for Spanish. Further, the listening
comprehension tasks begin to show moderate relations with the reading
tasks, again, more so for English listening comprehension than for
Spanish.

Thus, the correlational pattern between the yearly English and
Spanish IRAS critical indices suggescs a certain degree of transfer
between decoding and reading skills; indeed, in later years, all of the
decoding ba,ed tasks are interrelated across language. There is, how-
ever, a general trend for stronger relationships between a given
English task across the set of Spanish tasks when compared to those
relationships for the same given Spanish task across the set of English
tasks -- literacy development in English seems to be more'readily
transferable to Spanish than vice versa.

The correlations for individual growth indices between English
and'Spanish scales are presented in Appendix F. First, note at the
magnitude of the coefficients are relatively low in comparison to those
that have just heen discussed. While striking, the result is not
unexpected. The growth functions provide information about trends in
growth, and given that the linear fits of the functiori are not perfect
(see the above section on Unexplained variance), the relationships
between the trends will be less sensit17573-Ehe yearly deviations that
can be capired in the relationships within instructional years.

Considering first the relationships between the student-inter-
cepts, the strongest relationships are within the decoding scales and
reading scales, though those for the latter are not as widespread, and
in fact, contain some negative coefficients (between English Sentence
Reading and the two Spanish Reading Comprehension scales). Somewhat
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weaker relationships are found between the decoding and reading scales,
more so for the Sentence Reading task than for the two Reading Compre-hension tasks. Finally, small positive correlations appear between the
formal language tasks. A similar pattern is found within the instruc-
tion-intercept correlations, though the relationships are not as wide-
spread as those for the student-intercepts. For the slope indices, few
of the correlations reach significance; the only systematic trend is
between English Real Word Decoding and the Spanish tasks of Real Word
Decoding and Reading Clmprehension, though the coefficients are small.

Thus, the between-language correlations support the notion that,
at least for English and Spanish, literacy skill developed in one lan-
guage can be transferred to skill in a second language, especially for
decoding .JKI reading skills (less so for formal language skills). Fur-
ther, the data also suggest that this transfer is, in some sense, more
easily effected for English to Spanish than for Spanish to English.
Concerning the latter, one interpretation, though by no means the only
one, of the stronger relationship between initial skill in English
decoding and Spanish reading compared to that between initial skill in
Spanish decoding and English reading is as follows. If the acquisition
of Spanish decoding skills is based on letter-sound correspondence
'ules which are (putatively) more regular than those in English, then
their transfer to English reading skill may be more difficult, assuming
sufficient English oral skill, than the transfer of initially acquiredEnglish decoding skills to Spanish reading, again, assuming sufficient
Spanish oral skill, This may account for part of the transfer rela-
tionship between decoding and reading, but does not speak to the more
generally found trend seen in the data and discussed above -- indeed,
instructional differences in English and Spanish literacy may play a
role in this trend, and these will be discussed in a subsequent volume.

Standardized Reading Achievement Tests

Generally beginning in first grade, standardized achievement tests
are administered to all Texas students in the Spring of each year. In
this study's sample of sites, three different standardized tests were
used over the course of the data collection phase: the California
Achievement Test (Sites 0, 1, and 2), the Comprehensive Test of Basic
Skills (Site 3), and the Iowa Test of Basic Skills ;Site 9. All
iiiii-dirdized test data availaule for each target student, in the form
of tre total reading grade equivalent (as well as the date, form, and
level of the test) were obtained from the schools each year.

Standardized achievement tests in Spanish were not administered
systematically, nor to any great extent, by any of the schools in the
study. Also, nn such tests were administered in the
monolingual-Spanish site (Site 4). As such, the few Spanish test
scores that were collected do not provide a sufficient database to
assess Spanish literacy growth, and are not discussed in this report.

The tasks, materials, scoring procedures. and psychometrics of the
above standardized achievement tests are widely reported, and will not
he treated here. Descriptive statistics for the bilingual sample are

139

456



presented below, followed by a discussion of the correlations found
between the growth indices computed.

Descriptive Statistics

In this section, the performance of the bilingual sample is
described for the grade-level equivalents collected from the district-
administered English standardized achievement tests. As noted pre-
viously in Volume 3, grade-level equivalents have been sharply criti-
cized i7 the literature. However, for the arguments given earlier
(also see Hoover, 1984), these values mere employed as the primary
index of standardized test performance.

The total reading grade equivalents were collected for each stu-
dent during each year of participation in the study. As noted above,
three different standardized testT were used in the participating
sites, and in the analyses reported below, these differences in test
have been ignored. Their analysis follow the same procedures
employed in deriving the growth measures over the IRAS critical
indices: linear growth functions were computed for each individual
student over all available data points. The same caveats given for the
IRAS growth functions also apply here -- most importantly, that the
reliabilit: of the growth estimates increases with the number of data
points on which they are based. Thus, the estimates for Sites 0, 1,
and 2 are the most trustworthy, as they are generally based on three to
four values, while those from Sites 3 and 5 are least trustworthy,
being derived from only two data points.

Table 40 displays the descriptive statistics for the three srowth
measures computed (slope, student-intercept, and instruction-in r-
cept), giving the mean (M), standard deviation (S), and number ,f
observations (N) for the parformance of the sample overall, and by lan-
guage entry category. First, note that multiple standardized test
scores were only available for 30% of the sample, and thus, comparisons
of standardized test performance with the other, more widely available
literacy indices for the sample must be made cautiously. Second, the
average unexplained variance, an index of the error in the best-fit
linear functions, is 19.1 (with no-growth and two data point cases
deleted) with a standard deviation of 23.1. Again, this indicates that
although there is a substantial linear component represented in stan-
dardized test growth, there is also a certain degree of nonlinearity
for individual students.

From Table 40, the average student-intercept of .9 suggests that,
in the aggregate, the sample begins first grade just slightly below
grade-level expectations. However, the instruction-intercept of -.7
(again, recalling the treatment of special cases) suggests that some
literacy training began prior to school entry; given the global natur
of the total reading grade equivalent, the component skills showing
early instruction effects cannot he determined. The aggregate slope
value of .8 suggests that the sample is not keeping a "year for year"
pace between instruction and growth, and will be a full grade-level
below expectation by fourth-grade exit.
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These functions were subjected to an analysis of variance identi-
cal in structure to the analyses conducted on the IRAS growth indices
(see discussion above for details). For the three growth measures
analyzed, significant effects were cnlj detected within the slope and
student-intercept indices, and in both cases, only for the variables of
English entry (low and hiyh) and site (Sites 0, 1, 2, 3, and 5). Con-
sequently, only these variables are discussed here, treating English
entry firSt.

As mentioned above, significant differences were found for the
English entry variable for both the slope (F = 5.3, p < .02) and
student-intercept (F = 4.5, p < .002). Figure 49 presents the growth
functions for the high and low English entry groups, along with the
overall average growth function described earlier. For the low English
entry group, the student-intercept is just below grade-level expecta-
tion, and growth proceeds at. about .7 levels per year. For the high
English entry group, the student-intercept is just above grade-level
expectation, and growth is slightly higher (at .9) than that for the
low English entry group. Thus, by fourth-grade exit, the high English
group i$ projected to be about a half grade level behind, while the low
English entry group is more than a full grade level lower.

Significant differences were also found for the variable of site,
again, for both the slope (F = 14.3, p < .001) and student-intercept (F
= 5.7, p < .001). Table 41 presents the descriptive statistics on the
growth indices for the individual sites, both overall and by language
entry category; and Figure 50 displays these site functions based on
the tabled data. The figure suggests that performance i; very similar
for Sites 0, 2, and 3: student-intercepts slightly below grade-level
expectation (more so for Site 2), coupled with slightly below expecta-
tion growth rates (.9). For Sites 1 and 5, student-intercepts are at
or above grade-level expectation, but growth is much below expectation.

Thus, for the English standardized test indices, the aggregate
picture is not substantially different from that found in the English
IRAS reading comprehension tasks: student-intercept below expectation
(somewhat more so fo. the IRAS indices), with subsequent growth close
to expectation (slig:Itly above in the IRAS indices, slightly below in
the standardized test measures).

Correlations

The correlations between the three standardized test growth indi-
ces are as follows: slope and student-intercept, -.57, slope i,nd
instruction-intercept, .54, and between the two intercepts, -.62.
Again, these values are very close to those found for the Englisn IRAS
reading comprehension growth indices, and will not be further discussed
here.

Relationships Between Reading Achievement Measures

In earlier sections of this volum, the measures derived from the
central reading instruments employed in this study were discussed:
both the English and Spanish versions of the Interactive Reading
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Assessment System, and the English standardized reading achievement
tests. Here, the discussion will focus on the correlations obtained
between the measures derived from these instruments. Since the rela-
tionships between the English and Spanish IRAS administrations were
presented above in the dtscussion of that instrument, this section will
focus on the relationships between the IRAS summary measures and the
English standardized reading achievement test measures.

Table 42 presents the correlations between the English IRAS criti-
cal indices and the standardized reading achievement grade equivalents
for each instructional year. For the first instructional year (top
panel), the correlations are highest for the IRAS decoding and reading
scales (ranging from .52 to .65), and lowest for the IRAS formal lan-
guage scales (ranging from .27 to .32). In the remaining instruct:onal
years (bottom three panels), all coefficients are generally comparable,
but of greater magnitude (ranging from .47 to .75). Keeping in mind
the difference in samples between the first two instructional years and
the last two instructional years, it seems that decoding and reading
skills largely drive standar ed test performance in the initial
stages of reading acquisition. However, as reading acquisition pro-
gresses, the degree of interrelatedness between component skills
increases, as was seen in the IRAS ecale correlations discussed above,
and all of the IRAS scales show stronger relations with the
standardized grade equivalents.

Table 43 displays the correlations between the English IRAS and
standardized reading achievement growth indices. The coefficients are
not as large as those just seen for the yearly indices, again, for the
same reasons discussed above for the IRAS between scale correlations.
The most systematic correlations between the two instruments ar.2
between slope indices, between student-intercepts, and between IRAS
instruction-intercepts and standardized reading achievement student-
intercepts. For the slope indices, significant, but generally small,
correlations are found with the IRAS deco,:ing and reading scales
(ranging from .14 to .32). For the student-intercepts, modera e corre-
lations are found for all of the IRAS scales (ranging from .24-to
.471. The instruction-intercepts are not correlated between the two
instruments, but all of the instruction-intercepts for the IRAS scales
(except for Vocabulary Definition) are moderately (and negatively)
correlated with the standardized reading achievement student-intercepts
(ranging prom -.42 to -.22).

The correlations Lzrween the Spanish IRAS and the English s..dn-
dardized reading achievement growth indices are presented in Table 44.
The only significant correlations found are between the student-
intercepts Ind :oncern only the IRAS decoding scales (with positive
coeffiu :its). This provides further support to the notion that
decoding skills can be transferred between English and Spanish.

Thus, for the moderate correlations between the English reading
growth indices (a) growth in decoding is positively related to growth
in standardized reading achievement performance, (b) student skill at
entry on all IRAS component skill assessments is positively related to
standardized reading test entry, and (c) the onset of effective
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instruction foe. each of the IRAS components is negati.ely related to
student standardized test skill at first-grade entry. For the Spanish-
7nglish correlations discussed, the only notable relationships are
between Spanish IRAS decoding entry skill and English standardized
reading achievement entry skill. We now turn to a discussion of the
relations between the pre-reading and reading measures.

Relationships Between Pre-reading and Reading Achievement Measures

In this section, the correlations between the pre-reading summarymeasures (derived from the English and Spanish administrations of the
Stanford Foundation Skills Test) and the reading measures (derived from'die

of the Interactive Readin
Assessment System, and the English standardized rea ng ac evement
administrations) are discussed.

Tables 45 and 46 present the correlations between the English SFST
summary measures and the English IRAS growth indices for Vie kindergar-ten and first-grade bilingual

samples, respect' -?ly. 'For both tables,the SFST correlations with the IRAS slope indi .; are displayed in the
top panels, with the student-intercept indices in the middle panels.and with the instruction-intercept indices in the bottom pc gels. Giventhe small, and unrepresentative, first-grade sample (see the discussion
of the SFST above for its composition), only the data from the more
representative kindergarten sample will be discussed here.

Considering the studen' -intercept correlations for this sample
first (Table 45, middle panel), alphabet knowledge shows moderate
correlations (ranging from .20 to .49) across the IRAS scales, again
revealing its strength as a general predictor of early literacy skill.
Word naming also shows moderate correlations with the decoding and
reading indices (ranging from .29 to .39), but not generally (as would
be expected) with the formal language scales. The two letter matching
tasks show somewhat smaller co-relations, and only with the IRAS tasks
of Real Word Decoding and Sentence Reading (ranging from .22 to .31) --
such visual skills would be expected to be related to tasks requiring
decoding, over those tasks which are completely oral. The transfertask of Auditory-Phonetic Segmentation shows an expected correlJtioo
with Synthetic Word Decoding (.22), but, is also found to be moderately
related to the formal language tasks. The latter relation suggests
that the metalinguistic skill assessed by the segmentation task more
advanced (or at least more accessible) in students with stronger seallanguage skill. Finally, the SFST oral language tasks of Vocabulary,
Definition, and Comprehension show moderate relationships to ak.': of
the formal language tasks, and to Real Word Decoding.

For the instruction-intercepts (Table 45, bottom panel), Again.
alphabet knowledge reveals a general predictive capacity, showing
moaerate, negative correlations with all of the IRAS indices (excert
for Expository Reading Comprehension), ranging in value from -.22 I-)
-.41 -- early acquisition of the alphabet is associated wi'h earlier
onsets of effective instruction in nach of the IRAS .I'iiii,onents. The
remaining scales reveal patterns consistent with th-e found in the
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student - intercepts, however, these reiationi are neither as widespread,
nor as systematic.

For the slope correlations (Table 45, top panel), some interAsting
patterns appear. One may consider the SFST measures as entry values
(similar to student-intercepts at kindergarten), and as such, may
expect them to behave as the previously discussed correlations between
slope and student-intercept, which, for all of the significant correla-
tions between these indices in the English IRAS, are negative. Here,
however, many of the significant correlations are positive: alphabet
knowledge with Synthetic Word Spelling and Expository Reading Compre-
hension; segmentation skill with Synthetic Word Spelling; the set of
oral language SFST indices with the reading comprehension measures.
These relations in&cate, for the appropriate scales, that not only is
higher skill at kindergarten entry positively related to higher
at first-grAAA Antry, as seen above, but it is also related to rela-
tively higher average growth after first-grade entry. Nonetheless,
some correlations show the usual negative relationships, as between the
SFST oral language tasks and the IRAS formal language tasks.

The correlations between the Spanish SFST summary measures and the
Spanish IRAS growth indices are displayed in Tables 47 and 4S ror the
kindergarten and first-grade bilingual samples, respectively. These
tables are organized in the same Cashion a rhos? just discussed;
again, only the kindergarten data will be treated here. First, for the
student-intercepts (Table 47, middle panel), alphabet ',nowledge is
related only to Synthetic Word Spelling (.29); .ecalling that Spanish
alphabet knowledge is minimal in the sample, its poor predictive power
is expected. Second, the oral language tasks for the two instruments
are related, ranging from .26 to .57, and indicate that relative oral
language skill at kindergarten entry is related to such skill at first-
grade entry. The only other significant correlations are between the
,.-ST oral language tasks and the IRAS reading tasks, which are, inter-
estingly, all negative (ranging from -.28 to -.34), thus suggesting
that relatively high Spanish oral language skills at entry to kinder-
garten are associated with relatively low Spanish reading skills at
first-grade entry.

Similar patterns are found for the mstruction-intercent correla-
tions (Table 48, bottom panel), but with the expected sign reversal:
negative relationships (of comparable magnitude to those in the
student-intercepts) between the two sets of oral language tasks, but
positive relationships between the SFST oral language tasks and the
IRAS reading tasks. For the slope indices (Table 48, top panel), none
of the correlations are significant.

The cross language correlations (e.g., Spanish SFST with English
IRAS) are presented in Appendix G, and will only he briefly commented
on here. For the relationships between the English SFST summary
measures and the Spanish IRAS growth indices, only a few of the corre-
lations reach significance. The most lotable ones are the negative
relationships between the English SFST Vocabulary task and the Spanish
IRAS decoding tasks (average value of about -.25). For those relations
between the Spanish SFST and the English IRAS measures, the most note -
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worthy correlations are within the student-intercepts concerning thedecoding relationships between the SFST measures of alphabet knowledge,
word naming, and letter matching aad the IRAS decoding and readingtasks, all of which are positive (average value of about .3). Thus, itseems that relatively high entry skill in decoding, as evidenced in theSpanish SFST, is related to relatively high entry decoding skill on theEnglish IRAS; however, the converse between English and Spanish is notevident.

The correlational pattern between the SFST and IRAS indices can besummarized as follows. First, knowledge of the English alphabet atkindergarten entry is Found not only to be generally related to English1,teracy skill at first-grade entry, but also (positively) to subse-quent growth in decoding and reading acquisition. Knowledge of the
Spanish alphabet, however, does not carry such widespread predictivepower for Spanish literacy development,

neither for entry skill nor forsubsequent growth. Kindergarten entry skill in decoding and oral lan-
guage is related to such skills at first-grade entry, within both
English and Spanish; but for English, some of these entry skills are
further (positively) related to subsequent English literacy growth
(segmentation to decoding growth, and oral language to reading growth).For the cross-language correlations, few significant relationships arefound.

Finally, the relationships between the SFST and the standardizedreading achievement indices will be discussed; the relevant data are
presented in Tables 49 and 50 for the English and Spanish measures,
respectively. Treating the kindergarten sample, only a few of the
relationship for the English SFST are significant, and only that of
alphabet knowledge shows a systematic trend of higher alphabet knowl-
edge with higher standardized reading achievement student-intercept andgrowth. For the Spanish SFST data, relatively high kindergarten skillin alphabet knowledge, word naming, letter matching, phonetic segmenta-
tion, definitions, and comprehension are associated with high first-
grade entry skill on English standardized reading achievement. This
provides further support for the notion that there is some degree of
literacy transfer across English and Spanish in this sample of
students.

SUMMARY

This section provides a brief summary of the main findings con-
cerning the pre-reading and reading measures discussed in this volume.
The summary will follow the general outline of the volume. treating
pre-reading, reading, and then the relationship between the two.

Pre-reading Measures

For the pre- reading assessed in the English and Spanish
versions of the Stanford Foundation Skills Test, the bilingual sample,
at kindergarten entry, can be characterized as follows. About half the
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students come to school knowing the English alphabet, which is found to
be a good predictor of early English literacy exposure; knowledge of
the Spanish alphabet is negligible, but expected, given its different
treatment in the language. Sight word recognition is minimal, but
visual matching skills are already highly developed. Auditory segmen-
tation skills can be readily acquired with familiar words by most of
the students, but the transfer of this skill to novel items is diffi-
cult for some. Vocabulary knowledge is also high at entry, but the
formal language dimensions of schooling and text are new to many. In

general, these students come to school with sufficient skill to begin
literacy acquisition -- they do not seem to be academically
disadvantaged.

Reading Achievement Measures

The development of the individual components of reading skill, as
assessed in yearly administrations of the English and Spanish Interac-
tive Reading Assessment System, were analyzed as linear growthrill-77--
Lions. Such functions describe development by projecting the best-fit
line through the yearly obtained data points availabh for an individ-
ual student's performance in a particular task, allowing development to
be captured in the parameters of slope and intercept. The slope value
provides an estimate of the student's (linear) growth in a component
skill area resulting from a single year of instruction, and the inter-
cept provides an estimate of the student's skill level for some fixed
entry point in time. Actually, two intercepts were computed in this
study: first, the student-intercept, which estimates the level of
skill shown by the student at first-grade entry, and the instruction-
intercept, which is an estimate of the onset of effective instruction
in the component skill area. Coupled with this technique for describ-
ing growth, a linear growth track model (fully detailed in Volume 3)
was constructed which allows student performance to be compared to
expected levels of performance based on the grade-level difficulty of
the graded IRAS materials. The following summarizes the performance of
the bilingual sample in English reading skills, as expressed by these
growth function indices -- the descriptions are based on agrevate per-
formance, and it is important to note that the standard deviations of
the these measures indicate substantial individual differences between
students.

In the aggregate, the bilingual sample enters first grade with
English oral language skills which exceed the expectations of the
growth track model, but which grow in accord with the model predic-
tions; thus oral language skills are aoove grade-level expectations
throughout the primary grades. The decoding skills of the sample are
minimal at first-grade entry, as expected, and show subsequent growth
which is above grade-level expectations (progress in spelling, however,
is slow); thus decoding (of isolated words) is, like oral language
skill, above expectation throughout the primary grades. Decoding flu-
ency, however, may present problems in reading connected text, as by
second-grade exit, the average student still has a reading rate of less
than two syllables per second. Reading 'omprehension is about a half
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grade level below expectation at entry, end shows growth slightly above
the expected rate; thus, reading comprehension is found to be slightly
below grade-level expectations throughout the primary grades. The
aggregate picture then, suggests that oral language and decodin.g skills
are being sufficiently developed to allow reading acquisition to pro-
ceed in accord with the growth track model; that such is found to be
just oelow grade-level expectations may partially be due to fluency in
decoding.'

Analyses of variance condi, on the growth function indices for
each of the IRAS scales revealed gnificant differences based on both
site (not summarized here) and on the students' level of English oral
skill at kindergarten entry. The differences in performance for the
latter appear to be that students who come to school with relatively
lower English skills show greater growth in English oral language
capacities, and thus, show a convergence in such skill in late fourth
grade with those students who entered with higher English skills
However, the high English entry students are better able to profit from
decoding instruction in a way that their initial advantage in decoding
continues to expand.

Interestingly, the analyses also revealed significant differences
in the growth of reading comprehension based on the students' level of
Spanish oral skill at kindergarten entry: students' with relatively
higher Spanish oral skills at entry to kindergarten have growth rates
in English reading comprehension which exceed those of students' with
relatively lower entry Spanish oral skills. This suggests that al-
though the development of English list3ning comprehension does not
differ for these groups, relatively higher skills in Spanish at school
entry promote the growth of English reading comprehension.

An additional index of English reading growth was provided by the
linear growth functions computed over the standardized reading achieve-
ment measures (in the form of grade equivalents) collected for each
student (such were available for only 80% of the sample). Reading
performance, again, in the aggregate, as assessed with these indices
indicates that the bilingual sample enters first-grade just slightly
below grade-level expectations, and shows growth which is also slightly
below expectation -- by fourth grade exit, the sample is projected to
be a full grade-level behind.

An analysis of variance conducted on these growth function indices
also revealed significant differences based on English oral language
e.cry skill (and also, site -- not summarized here), which can he char-
acterized as fcllows. The low English entry group begins first-grade
just below grade-level expectation, with subsequent gro4th that gives
about three-quarters of a grade-level improvement for each year of
instruction. The high English entry group begins first-grade slightly
above grade level expectations, and grows at a rate that is s'',;itly
below grade-level expectation. Thus, by fourth-grade exit, t)e high
English entry group is projected to he about a half grade 'evel behind,
while the low English entry group is more than a full grade level
lower,

160

479



The performance of the bilingual sample in Spanish reading skills,
as revealed in the Spanish IRAS growth functions, can be characterized
as follows -- again, this is an aggregate picture, and there are subs-
tantial differences for individual students. In the aggregate, the
bilingual sample enters first grade with Spanish oral language skills
which exceed the expectations of the growth track model, but which grow
at half the expected rate; thus oral language skills are above grade-
level expectatton at entry, but fall below grade level during the pri-
mary grades. The decoding skills of the sample are minimal at first-
grade entry, as expected, and show subsequent growth which is slightly
above grade-level expectations (as in English, however, -f-ogress in
spelling is slow); thus decoding (of isolated words) is above expecta-
tion throughout the primary grades. Also, as in English, the data
suggest that decoding fluency may present some difficulties in reading
connected text. Reading comprehension is a grade level below expecta-
tion at entry, and shows growth which is only half the expected rate;
thus, reading comprehension is found to be substantially below grade-
level expectation throughout the primary grades. The aggregate picture
then, is ore where the acquisition of reading comprehension is well
helow the expectations of the growth track model. C -oding skills for
Isolated words are close to the growth track, though this skill is not
as great as evidenced in the English materials. Oral language skills,
which are above expectation at entry to first grade, show growth that
is substantially below expectation -- as such, these formal language
skills are projected to fall below the growth track, and thus, would
seem to provide a major obstacle to Spanish reading acquisition.

Analyses of variance conducted on these growth function indices
for each of the IRAS scales revealed significant differences based on
the students' level of Spanish oral skill at kindergarten entry, and,
as in English, site (again, not summarized here). The Spanish entry
differences can be characterized as follows. The low Spanish entry
students enter first grade with 7ess skill than the high Spanish group
in the areas of formal language and decoding, but sttsequent growth
does not differ. For reading comprehension, however, the two groups
begin with the same low-level skills, but, given the greater formal
language and decoding skills of the high Spanish entry group, thei
growth in reading comprehension is able to proceed at a greater rate.
This rate, however, is substantially below that expected from the
growth track model, and the data suyyest that the major difficulty for
these students is not decoding skill, but rather, skill in dealing with
the formal language aspects of text.

For both English and Spanish, the relationships found within the
reading measures between the component scales can he briefly summarized
as follows. First, the highest relationships are generally between the
component scales within the three major skill areas assessed (formal
language, decoding, and reading). The correlations between these skill
areas are strongest for decoding and reading, somewhat weaker between
formal language and reading, and weakest between decoding and formal
language. Thus, the general correlational pattern suggests that
decoding and formal language skills are relatively independent, with
both needed for growth in reading comprehension.
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The correlational pattern between the English and Spanish indices
can be briefly summarized: skills in decoding, and to a lesser degree,
in reading, are related across the two languages, while formal language
skills (as expected) are generally unrelated. There is, however, a
general trend for stronger relationships between a given English task
across the set of Spanish tasks when compared to those relationships
for the same given Spanish task across the set of English tasks -- this
suggests that literacy development in English may be more readily
transferable to Spanish than from Spanish to English.

Relationships Between Pre-reading and Reading Achievement Measures

The correlational pattern between the SFST and IRAS indices can be
summarized as follows. First, knowledge of the English alphabet at
kindergarten entry is found not only to be generally related to English
literacy skill at first-grade entry, but also to subsequent growth in
decoding and reading acquisition. Mnowledge of the Spanish alphabet,
however, does not carry such widespread predictive power for Spanish
literacy development, neither for entry skill nor for subsequent
growth. Kindergarten entry skill in decoding and oral language is
related to such skills at first-grade entry, within both English and
Spanish; but for English, some of these entry skills are further
related to subsequent English literacy growth (segmentation to decoding
growth, and oral language to reading growth). For the cross-language
correlations, few significant relationships are found.

These accounts of performance have been largely oased on the
linear growth estimates, and while a substantial amount of growth 'n
the IRAS skills assessed can he explained as linear, there remain,
nonetheless, deviations from linea^ity. Further, the performance
descriptions say nothing about the instruction received by the sample.
In relating these two dimensions of growth and instruction, the predic-
tion of individual student deviations from the aggregate performance by
individual student deviations from the aggregate indices of instruction
is of primary import in the study, and is the focus of a subsequent
volume. Such analyses should provide considerable insight into the
differences in performance described in the volume.
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APPENDIX A

Informal Reading Inventory/Inventario inform' de la lectura

INFORMAL READING INVENTORY

An Informal Reading Inventory - IRI was administered to the
students-771The study on a monthly schedule (revised to each six-week
period in the final years of the study) from the time the students
began to read connected text. Typically, most first grade children
were reading connected text by early January, if not before.

Informal reading inventories were developed by the SEDL research
staff in both English and Spanish (Domfnguez & Mace-Matluck, 1980;
Mace-Matluck & Domfnguez, 1978a, 1978b; Mace-Matluck, DomAguez, &
Padilla-Hajjar, 1978). These consisted of (a) word lists constructed
from words selected randomly from the list of "new words" contained in
each of the textbooks included in the instrument and (b) selected pas-
sages, of appropriate lengths, taken from the beginning, middle, and
end of each of the reading textbooks regularly used in the reading
instruction in each of the school districts. The number of words con-
tained in the passages were determined, the required reading time
(based on appropriate rates of words per m4nute) was calculated, and
questions were constructed (usually three to five) to assess the
students' comprehension of literal facts contained in the passage.

On the basis of the student's ability to read a minimum of one
half of the words on the highest ordered list presented, the student
was shown the appropriate passages, one at a time, and asked to read
the passage aloud. If the student read the passage within the required
reading time, the comprehension questions were asked; the student was
then asked to read the next passage. This procedure was continued
until such time that the student was unable to meet the time criterion.
The performance of the student was tape recorded. Subsequently, SEDL
staff scored each student's performance for fluency rate (words read
per minute), word recognition (percent of words correctly read), and
comprehension score (percent of questions answered correctly). A level
of reading difficulty was assigned to each passage attempted based on
the following criteria:

Level Word Recognition Comprehension Fluency

Independent 97% or more 80% or more Appropri-
accuracy accuracy ate rate

for the

material.

Instructional 92% - 96% 60% - 70% Appropri-
accuracy accuracy ate rate.

2

4 S 6



Frustrational 91% or lower 50% or lower Rate below
criterion
for the
material.
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raoll 1

Iltactive Reading %sesslent Systes English:

Descriptive Statistics on Growth Indices for the Bilingual Sipple

Non-comprehension Scales for Site 0 Dr -rail by Language Category

Scale Measure Statistic nverill Lo Lo-0 Lo Hi-0 Hi Lo-0 Hi Hi-0

'DCE Slope M 2.7 1.0 2.o 3.:

VDCE Slope 5 1.9 1.0 1,6 2.0

VDCE Slope N 51 9 13 29

VOCE S-Intrcp M 1.3 -0.5 0.8 2,1

VDCE S-Intrcp S 2.7 1.8 2.7 2.6

VDCE 1-Intrcp M 0.5 ' 1 0.5 0.2

VOCE I-Intrcp S 1.2 1.0 1.1 1.2

VDFE Slope M 1.9 1.1 2.1 2,0

VDFE Slope S 1,8 1.3 2,0 1.8

VOFE Slope N 50 9 13 28

VOFE S-Intrcp M 3.8 1.8 3.4 4.6

VOFE S-Intrcp S 3.3 3.3 3.9 2.8

VDFE I- Intrcp m -1.4 -0.3 -1.3 -1.7

VDFE I-Intrcp S 2.4 2.5 2.8 2.2

LDCE Slope M 1.5 1.2 1.8 1,5

LDCE Slope S 1.1 1.9 1.0 0,9

LDCE Sloan N 51 6 13 29

LDCE S-Intrcp M 0.3 -1.6 -0.4 1.1

ACE S-Intrcp S 1.2 3.3 1.1 3.6

LDCE I-Intrcp M 0,1 1.2 1,0 -0.6

LDCE I-Intrcp 5 2.4 1.3 0,6 2.9

LSPE Slope M 11.8 R.1 13.1 12.3

LSFE Glopr S 8,6 '.2 8.1 9,1

LSPE SI,,n N 13 29

LSPE S- Intrcp M .i.4 -0.9 6.7

LSPE S-Intrcp 6' 20.2 11.9 16.4 2.-',6

LSPE I-Intrcp M 0.5 1.5 0.6 n.1

LSPE I-Intrcp S 1.9 1.2 1,7 2.1

SHE Slope M 0.5 0.4 0,6 0.6

SRDE Slope S 0.4 0.3 0,2 0,5

SRDE Slope N 49 8 13 28

SREE S-Intr , M 0.5 -0.6 0,2 0,9

SRDE S-Intrcp S 1.4 0,8 0.8 1 , 5

SHE I- Intrcp It -0.1 2.0 0.1 -0,7

SRDE i-intrcp S 2.4 1.7 2 _ 2.4
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Tale 2

Interactive Reading Assessment System - English:

Descriptive Statistics on Growth Indices for the Bilingual Sample

Comprehension Scales for Site 0 Overall and by Language Category

Scale Measure Statistic Overall La Lo-0 La H1-0 Hi La-0 Hi Hi-0

NRCE Slope M 1.6 0.6 18 1.7

NRCE Slope 5 1.1 1.3 0.7 1.1

NRCE Slope N 51 9 13 29

NRCE S-Intrcp M -0.3 -1.5 -1.3 0.5

4RCE S-Intrcp 5 2.5 3.6 1.8 2.2

NRCE 1-intrcp M 0.8 0.7 1.8 0.3

NRCE I-Intrcp 5 1.3 1.5 1.1 1.0

ERCE Slope PI 1.6 0.8 2.0 1.7

ERCE Slope 5 1.7 1.5 1.6 1.7

ERCE Slope N 49 8 13 28

ERCE S-Intrcp M -0.4 -2.2 -2.0 0.9

ERCE S-Intrcp S 4.8 4.1 3.8 5.2

ERCE I-Intrcp M 0.1 0.9 1.1 -0.6

ERCE I- Intrcp S 2.7 1.7 2.1 3.0

NICE Slope PI 1.5 1.2 1.7 1,4

NLCE Slope S 0.9 1.2 0.8 0.8

NLCE Slope N 51 9 13 29

NLCE S-Intrcp 4 1.9 0.3 0.7 2.8

NLCE S-Intrcp S 2,2 1.1 2.1 1.9

NICE I-Intrcp M -0.6 0.9 0.2 -1.4

NICE I- Intrcp , 2.0 1.1 1.9 2.0

ELCE Slope M 1.1 0.5 1,9 1.0

ELCE Slope S 1.3 1.7 1,2 1.1

ELCE Slope N 49 8 13 28

ELCE S-Intrcp ii 2.5 1.2 .0 7,9

ELCE S-Intrcp 5 4.1 5.3 3.8 3.2

ELCE I-Intrcp M -0.8 1.2 0,4 -1,9

ELCE I-Intrcp S 2.8 1.6 2.o 2.7



Table 3

Interactive reading Assessaent System Elclish;

Descriptive Statistics on Growth Indices for the Bilingual Simple

Non-comprehelsInn Scales for Site 1 Overall by Language Category

Scale measure Statistic Overall a Lo-1 La H1-1 Hi Lo-1 Hi H1-1

VOCE Slope M 4,4 3,3 3.9 7.0 3,4

VOCE Slope 5 2.9 ').Y 1.2 5.1 1.9

VOCE Elm N 17 4 6 4 7

VOCE S-Intrcp M -1 7 -2.0 -2,0 -2.3 0.2

VDCE S- Intrcp S 3,C, 4.1 1.5 4.5 2.0

VOCE I-Intrcp 1 1.2 1.4 1.5 1.1 0,7

VDCE 1-intrap S v.9 1.2 0.2 0.8 1.0

VOFE Slope M 1.8 1.6 2.3 1.7 0,9

VDFE Slope S 1.3 1.4 1.3 1.3 1.2

VDFE Slope N 17 4 6 4 3

VOFE S-Intrcp M 3.9 2.6 2.0 6.2 6.0

VOTE S-Intrcp 5 3.1 3.8 2.1 1.4 3.2

VDFE I-Intrcp M -1.3 -2.1 -0.9 -1.0 -1,4

VDFE I-Intrcp S 2.2 3,2 2.6 0.7 2.0

LOCE Slope M 1.5 2.1 1.9 0,9 1,0

LOGE Slope S '1.9 0.3 0.9 1.1 0.2

LEE Slope N 17 4 6 4 3

LOCE S-Intrcp M 1.4 -1.1 0.9 3.4 3.3

LIKE S-Intrcp 5 2.5 1.3 1.6 J17
.... 1.0

LOCE I-Intrcp 1 -0.4 1.5 -0.2 -0.9 -2,7

LITE 1-1ntrcp 5 2.2 0.6 2.4 2.0 1.7

LSPE Slope N 13.6 13.3 8.6 19.9 16.5

LSFE Slope S 11,7 5.1 5.8 22.6 5.2

LSPE Slope N 17 4 6 4

LSPE S- Intrcp M 4,3 -5,3 -0.1 15.7 10.8

LSPE S-Intrcp S 21.8 20.6 7.9 40.0 5,3

LSPE I-Intrcp M 0.2 1.3 0.6 -1.6 0,3

LSPE I-Intrcp 5 2.3 1.6 2.0 3.6 0.4

SRDE ;lope M 0.7 0.5 0,7 0.9 0.6

SRDE Slope S 0.7 0.6 0.2 n.4 0 1

SRDE Slope N 17 4 6 4 7

SRDE S- Intrcp 1 -).1 -0.1 -0.5 0.2 0.1

SUE S-Intrcp S 1.0 2.1 0.5 0.6 0,4

SRDE I-Intrcp M 1.2 1.5 1.6 0,5 O.R

SRDE 1-Intrcp S 1.0 1.4 0.6 1.1 u.5

4 l 1)
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Table 4

Irteract1ve Reading Assessment System English:

Descriptive Statistics an Growth Indices for the Bilingual Sample

Comprehension Scales for Site 1 Overall and by Language Category

ScalP Measure Statistic Overall Lo La -1 La Ni-1 Hi Lo-1 Hi H1-1

NRCE Slope 11 3.4 4.1 3.7 2.4 7 3.3
J

NRCE Slope S 1.7 2.1 1.5 1.2 2.2

NICE Slope N 17 4 4 7
J

NRCE S- Intrcp M -5.2 -8.8 -6.4 -0.6 -3.9

NRCE S-Intrcp S 5.9 8.5 5,2 1.7 5.3

NRCE I-Intrcp M 2.1 2.7 2.6 1.2 1.2

NRCE I-Intrcp S 1.0 1.2 0.7 0.6 0,8

ERCE Slope M 3.0 3.9 3.2 2.5 2.3

ERCE Slope S 1.8 2.8 1.9 0.4 1.4

ERCE rope N 17 4 6 4
7
..,

ERCE S-Intrcp M -5.1 -8.7 -6.0 -2.3 -2.0

ERCE S-Intrcp S 6.0 9.8 5.1 0.8 4.1

ERCE I-Tntrcp M 2.2 2.5 2.7 2.0 1.2

ERCE I-Intrcp S 1.2 1.8 0.7 0.4 1.8

NLCE Slope I 1.3 1.6 1.2 1.4 0,8

NLCE Slope S 0.6 0.7 0,7 0.1 0.5

NLCE Slope N 17 4 6 4 7
v

NLCE 6-Intrcp M 2.3 0.6 2.4 2.5 4.0

NLCE S-Intrcp 5 2.5 3.4 7.5 1.3 1.9

NLCE I-Intrcp M -1.5 -0.3 -1.8 -0.8 -3.5

NLCE !-Intrcp S 2.5 2.7 2.9 0.9 2.7

ELCE Slope M 1.8 2.3 2.0 1.4 1.4

ELCE Slope S 0.7 1.2 0.4 0.2 0.1

ELCE Slope N 17 4 6 4

ELCE 5-Intrcp M 0.4 -1.6 -0,2 2,0 1.9

ELCE S-Intrcp 5 2.9 4.8 2.3 1.2 9.t

ELCE I-Intrcp M 0.3 0.7 0,9 -0.6 -0.4

ELCE I-Intrcp S 1.5 2.5 1.1 1.2 0,4



Tacie 5

inte:____ie Reading Assesstent System - English:

Descriptive Statistics an Growth indices for the Bilingual Saaple

Non-cosprehensior Scales for Site 2 Overall by Language Category

Scale measure Statistic Overall La Lo-2 La Hi-2 Hi Lo-2 Hi Hi-2

VOCE Slope M 7.7 2.0 2.5 3.3 2.8
VDCE Slope S 1.2 1.0 1.2 1.1 1.4

VOCE Slope N 36 3 16 4 13

VOCE S-Intrcp 1 -0,1 -0,4 -1.7 1.2 1.7

VOCE S-Intrcp S 2.6 1.9 1.8 3.3 2.0
VDCE I-Intrco M 1,0 1.3 1.8 0.4 0.1

VOCE I-Intrcp 5 1.2 1.1 0.7 1.2 1.0

VDFE Slope 1 1.5 1.7 2.2 0.8 0.9

VDFE Slope S 1.1 1,7 0.8 0.8 0.9

VDFE Slope N 36 3 lb 4 17
La

VDFE S-Intrcp M 2.8 1.5 -0.6 6.3 6.1

VDFE S-Intrcp S 4,1 7.0 2.3 2.5 1.3

VOFE I-Intrcp 1 -0.6 0.9 1.1 -2.6 -2.5
VDFE I-Intrcp S 2.5 1.6 1.2 2.8 2.0

LOCE Slope 1 2.1 0.7 1.7 3.4 2,6

LOCE Slope S 1.3 1.1 1.2 1.8 0.9

LICE Slope N 36 3 16 4 :3

LOGE S-Intrcp M -1.3 0.4 -1.5 -1.3 -1.3

LOCE S-Intrcp S 2,1) 0.7 1,8 2.1 2.3

LOGE I-Intrcp 1 1,2 -1.3 1.6 1.3 1.3

LOCE T-Intrcp S 1.5 3.2 1.3 0.6 0.7

LSPE Slope N 10.4 16.2 6.6 9.5 14.2

LSFE Slope S 7.7 7.6 6.4 7.2 7,3

LSFE Slope N 36 3 16 4 17

LSFE S-Intrcp 1 -5.6 -23.7 -7.t 1i.5 -3.9

15FE S-Intrcp S 15,0 15.9 14,6 14.8 11.6

LSPE 1-intrcp 1 1.2 2.7 1.8 -0.7 0.8

LSPE I-Intrcp 5 2.1 1.1 2,0 2.9 1.5

SRDE Slope II 0.8 0.6 0.9 0.7 ::.7

SRDE Slope S 0.4 0.5 0.4 0.5 0.4

SRDE Slope N 35 3 15 4 13

SRDE S-Intrcp M 0.2 0.3 -0,6 0.7 0.9

SRDE S-Intrcp S 1.1 0.4 0.9 0,9 6.9

SRDE I-Intrcp M 0.4 -1.2 1.7 -0,6 -0,4

SRDE I-Intrcp 5 1.5 3,1 0,9 1.5 1,8



Table 6

Interactive Reading Assessment System English:

Descriptive Statistics on Srowth Inclices for the Bilingual Sample

Comprerenston Scales for Site 2 Overall lad by Language Category

Scale Measure Statistic Overall Lo Lc-2 Lo M1-2 Hi Lc-2 Hi Ht-2

NRCE Slope M 2.0 1.7 2.2 1. 1.9

NFCE Slope S 1,0 0.5 1.2 1.4 0.5

NRCE Slope N 36 3 16 4 13

NRCE S-Intrcp M -0.9 -1.1 -2.6 1.0 0.7

NRCE S-Intrcp S 2.7 1.4 2.7 2.9 1.5

NRCE I-Intrcp M 1.1 1.8 1.9 -0.1 0.4

NRCE I-Intrcp S 1.4 1.2 1.1 1.6 1.2

ERCE Slope n 2.4 1.6 2.9 1.2 2.3

ERCE Slope S 1.3 1.2 1.5 1.3 0.E

ERCE Slope N 35 3 15 4 11

EKE S-intrcp M -1.9 -1.7 -4.6 2.5 -0.2

ERCE S-Intrcp S 4.4 1.5 4.7 5.1 2.1

ERCE I-Intrcp M 1.3 2.5 2.3 -1.4 0.7

ERCE I-Intrcp S 2.1 1.1 1.0 4.2 1,4

NLCE Slope M :.7 1.2 2.0 2.1 1.2

NLCE Slope S 0.9 0.6 0.8 1.8 0,7

NLCE Slope N 36 3 16 4 13

NLCE S-Intrcp M 0.9 -0.5 -0.9 2.0 3.1

NLCE S-Intrcp S 2.8 3.3 1.1' 3.4 2.0

NLCE I-Intrcp M -0.1 0.9 1.5 -1.5 -1,7

NLCE I-Intrcp S 2.3 2.0 0.9 2.7 2,2

ELCE Slope Pi 2.1 2.1 2.7 1.8 1,4

ELCE Slope S 1.3 0.4 1,2
n 1.., 0,9

ELCE Slope N
_

3 15 4 !:

ELCE S-Intrcp M -0.2 -2.0 -3.1 2.9 2.6

ELCE S-Intrcp S 4,1 1.3 7.3 4.9 2,5

ELCE I-Intrcp M 0.1 2.0 1,9 -2.1 -I,S

ELCE I-Intrcp S 2.7 0.8 1,1 3.4 .,.

4 9 ,
c!-1'ti ,
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Interactp,e Peacing Assessment System Engli:h:

0.escrIptI,J StatIstics on Growth Indices for the Bilingual Sample

Non-r_omprehensior, Scales for Site 3 Overall by Language Category

S =ale

VCCE

VDCE

VOCE

VDCE

VOCE

VOCE

VDCE

VDFE

VDFE

VDFE

VDFE

VDFE

VDFE

VDFE

LDCE

LDCE

LEE

LICE

LOGE

LOGE

_DCE

LSPE

LSPE

LSPE

LSPE

LSPE

LSPE

LSPE

SRDE

SRDE

SRDE

SRDE

SRDE

SRDE

SRDE

Measure

Slope

Slope

Slope

S- Intrcp

S-Intrcp

I-Intrcp

I-Intrcp

Slope

Slope

Slope

S- Intrcp

S- Intrcp

I-Intrcp

I- Intrcp

Slope

Slope

Slope

S-Intrcp

S-Intrcp

I-Intrcp

I-Intrcp

Slope

Slope

Slope

S-intrcp

S-Intrcp

I-Intrcp

I-Intrcp

Slope

Siope

Slope

S-Intrcp

S-Intrcp

1- Intrcp

I- Intrcp

Statistic Overall

M 3.7

S 2.0

N 73

M -1.1

S 2.5

M 1,0

S 1,4

M 1.8

5 2.5

N 73

M 4.1

S 3.6

M -1.4

S 2.6

M 2.5

S 2.0

N 73

M -1.0

S 2.3

M 1,0

S 1.4

M 18.2

0 14,7

N 67

m -8.7

S 12.7

M 1.3

5 0.7

M 1.3

5 0,7

N 73

M -0.5

S 0.4

M 1.1

S 1.2

Lo Lo-3

3.2

1.7

25

-1.5

1,6

1.2

1.1

2.1

1.9

28

3.1

3.0

-1.5

2.9

7,4

1.9

29

-1.5

1.5

1.3

0.8

12.2

9.6

26

-7.3

9.4

1.3

n.7

1.2

0.7

28

-0,7

0.6

1,4

0.6

Lo H1-3 41 Lo-3

IA
1.8

36

-0.7

2.7

0.9

1.7

1.3

2.5

36

5.0

3.4

-1.5

2.6

2.5

2.0

36

-0.6

2.6

6,111.4

20.9

14.7

71
Js

-9.1

12.1

1.3

0.7

1.2

1),7

36

-0.3

1.1

.9

1.5

41 H1-3

4.9

3.1

9

-1.7

3.3

1.3

0.5

2.7

2.6

9

3.1

5.0

-0.6

2.5

7
. c,.r

2.3

P

-1.3

1.1

2.2

75.7

20.9

-11.1

19.6

1.1

0,7

1.4

0,7

9

-0,6

1.:

1.1

0.9

4!)6
8



rabie 8

Interactive Reading Assessment Systsm - Englisn:

Descriptive Statistics on Growth Indices for the Bilingual Sample

Cceprehension Scales for Site 3 Overall and by Language Category

Scale Measure Statistic Overall Lo La-3 Lo Hi-3 Hi Lo -3 Hi Hi-3

NRCE Slope M 2.4 2.3 2.4 3.0

NRCE Slope S 1.9 1.9 1.9 2.3

NIKE Slope N 73 28 36 9

NRCE S-Irtrcp M -1,0 -1. -0.6 -1.2

NRCE S-Intrzp S 2.2 1 2.4 3.2

NRCE I-Intrcp N 1.0 1 0.9 0.9

NRCE 1-intrcp S 1.1 0.8 1.3 1.4

ERCE Slope M 2.2 2.1 2.3 2.1

ERCE Slope S 1.8 1.8 1.8 2.1

ERCE Slope N 73 28 36 9

EKE F-Intrcp M -1.0 -1.5 -0.7 -0.6

ERCE S-Intrcp S 2.0 1.3 2.2 3.0

BCE I-Intrcp M 0.9 1.0 0.8 0.9

ERCE I-Intrcp S 1.3 0.8 1.6 1.0

NLCE Slope M 1.7 2.4 1.4 1.0

NLCE Slope S 1.9 2.2 1.7 1.4

NLCE Slope N 72 28 75 9

NICE S-Intrcp n 2.6 0.7 3.7 4.1

ICE S-Intrcp S 3.3 3.2 2.8 2.5

NICE i- Intrcp M -1,4 .0 -2.2 -2.4

NLCE I-Intrcp S 2.6 2.1 2.5 2.6

ELCE Slope M 2.2 2.7 1.8 I.?

ELCE Slope S 2.0 2.1 2.0 1.8

ELCE Slope N 71 28 36 9

ELCE S-Intrcp M 1.1 -0.3 2.0 2.3

ELCE F-Intrcp S 3.2 3.1 2.9 3.6

ELCE i- Intrcp N -0.3 0.4 -0.L -1,5

ELCE I-Intrcp S 2.1 1.5 2.1 2.8



-ale 9

Interactive Readirg AssessaLt System English:

Descriptive Statistics on Growth Nice, for the DilIngual Sample

Non-cooprenenston Scales or Site 5 Overall by Language Category

Scale Measure Statistic Ow.-- 'a-3 La H-5 Ni Lo-5 Hi ',41-5

VOrE Slope M 1.0 2.0 7.7 3.5 7.0
ViJCE Slope S 2.2 2.0 2.7 2.3 1.7

VOCE Slope N 69 15 19 9 27

VOCE S- lntrcp M 0.3 0.3 -1 I 1,1 1.1

VOCE S-Intrco S 3,0 2,9 3.1 3.1 2.9

VOCE I-Intrcp M 0.4 0.1 1,1 0.1 0.1

VOCE I-Intrcp S 1.7 2.2 0.7 2.2 1.8

VOTE Slope 4 2.1 1.9 3.5 1.8 1.4

VDFE Slope S 2.5 2.6 2.4 2.7 2.1

VOFE Slope N 67 15 17 a 27

VDFE S-Intrco M 3.2 2.4 0,9 4.4 4.6

VOFE S-Intrcp S 4.2 4.3 4.2 3.2 1.7

VOFE I-Intrcp m -1.1 -0.4 -0.5 -1.0 -2.0

VDFE I-Intrcp S 2.7 2.5 2.6 2.5 2.8

LOCE Slope 1 1.8 1.6 2.8 6.9 1,4

LDCE Slope S 2.2 2.1 2,7 1.4 1.9

LOCE Slope N 65 15 19 7 :4

LDCE 5-Intrcp M 1.1 0.2 -0,4 3.4 2.1

LDCE S-Intrcp S ,, 3.7 2.8 4,1 3.7 3.5

LOCE I-Intrcp M 0.2 0.7 0.7 -1.2 0,0

LDCE 1-Intrcp S 1.8 0.8 1.6 2 8 I,i

LSPE Slope M 11.3 6.5 19,2 7.3 15.8

LSPE Slope S 13.0 8.4 10.9 8.3 16.3

LSPE Slope 4 69 15 19 8 27

LSPE 5-11trcp M 6.9 5.5 1.8 18.7 7,3

LSPE S-Intrcp S 19,8 17.1 16.6 20.1 2:.'

LSPE I-Intrcp M 0.5 0.7 0,5 -0.1 0.5

LSPE I-Intrcp S 1.3 0.8 1.6 1.1 1.:

SRDE Slope M 0.9 0.4 1.1 0,7 1.0

SRDE Slope 5 0.7 0.5 0.8 0.3 0.6

SRDE Slope N 69 15 19 8 :7

SRDE S-Intrcp M -0,1 0,1 -0.6 0,3 0.0

SRDE S-Intrcp S 0.7 0,6 0.6 0.5 0,7

SRDE I-Intrcp m 0.7 6.7 1.: 0.3 0.5

SRDE I-Intrcp 5 1.3 0.7 0,7 1.6 1.7

10
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Interactive Feeding Assessaent Systea English:

Cescriptlye Statistics an Srowt) Indices jor tne Bilingual Sample

lIcaprenens:an Scales ;or Site 5 Overall and by Language Category

S -ale Measure Statistic Overall La La-5 La Hi-5 HI La-5 HI H1-5

NRCE Slope M 2.0 0.9 2.5 2.0
12.3..

NRCE Slope S 1.8 1.3 2.2 1.4 1.7

NRCE Slope N 69 15 19 8 2,

NRCE S-Intrcp H -0.6 .0 -1.6 0.0 -0.4

NRCE S-Intrcp S 2.0 1.1 1.8 2.0 2.3

NRCE I-Intrcp n 0.6 0.2 1.0 0.9 1).4

NRCE I-Intrcp S 1.3 0.8 1.1 0.8 1.8

ERCE Slope n 2.0 0.9 2.2 2.2 2.5

ERCE Slope S 2.0 1.5 2.2 1.6 1,4

ERCE Slope N o9 15 19 a 27

ERCE S-Intrcp M -0.8 -0.1 -1.4 -0.5 -0,8

ERCE S-Intrcp S 1.4 1.1 1.9 1.7 2.2

ERCE I-Intrcp M 0.6 0.2 1.0 0.7 0.6

ERCE I-Intrcp 5 1.3 0.8 1.1 0.9 1.6

NLCE Slope 11 1.8 1.6 2.4 1.5 1.6

NLCE Slope S 1.6 1.5 1.6 1.6 1.5

NLCE Slope N 69 15 19 8 27

NLCE S-Intrcp M 2.0 1.5 0.7 2.7 3.0

NLCE E :Ptrcp S 3.0 2.5 3.1 2.8 3.1

NLCE I- Intrcp M -0.8 0.3 -0.1 -0.4 -2.1

NLCE I-Intrcp S 2.4 1.2 2,2 2.0 2.7

ELCE Slope M 2,1 1.6 3.3 1.9 1.6

ELCE Slope S 1,9 LI 2.1 1.1 1.4

ELCE Slope N 69 15 19 9 27

E` -CE S-Intrcp M 1.0 0.4 -1.2 2.4 2.4

ELCE S-Intrcp S 3,1 2,: 2.8 2.3 2.9

ELCE I-Intrca M 0., J.2 0,8 -0.2 -0.o

ELCE I-Intrcp S 1.9 1.9 1,8 1.3 2,1

14 _)9
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Interactive Reading Assessment System - English:

Summary Tables for the Analyses of Variance
on Growth Indices for the Bilingual Sample
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*or tie Bilingual Sailple

?r:w!

Index tiariacle

Sum of

Squares (if

mear

Square F

S1Ppe English 72.70 1 38.70 9.92 0.007

Spanish 24.91 24.81 5.72 .J.01i3.,

Site 18.14 4 4.54 1.05 0.385

Eng x Son 19.85 1 19.88 4,58 ''.073
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Error 954.66 220 4,34

F-IntrcP English 547.98 1 A7.98 46.78 0.0)1
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Tac.9 :

:nteractie Reading Assessrent Svste! ;::shi

Sum.T.Ary Table 'or Letter-Found Decoding ;root, :ndipes

or the Bilingual Saaple

2rpst i1® ot lean

variaole Squares di Square

Slpoe English 1.90 1 .90 0,63 '',4:)

Spanish 2.91 1 B.91 2.94 0,08E

Site 49.59 4 12.40 4,')9 ).001

Eng x Son 5,03 1 5.'13 1,66 0,199

Eng x Site 33.68 4 3.42 2:72 .,, 0:8

Error 604,45 219 3.01

F-Introp English 140.74 140,74 17,"4

Swish 1.37 1 1.37 0.18 0.676

Site 263.01 4 65.73 8.38 0,001

Eng Y Spn 0.23 1 0.2: 0.03 0,865

Eng x Site 45.09 11.27 0,211

Error :718.53 219 7 .0a '

1-introo Englilh 46,42 1 46.42 15,24 0,,..;01

Spanish 0.1 1 0..18 ).q1 ,3.872

Site 62.99 4 15.75 5,17 :,:;.11

Eng Y San 0131 '',11 0.10 0,750

Erg Y Site 16,48 4 4,1: 1.7,5 0,25:

Error 667,2: :19 2.0'
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:Iteractite ceading c,ssess'ent System Englis-:

3ultiary Table for Letter-Sound Spelling 3rowt'l Irdi:es

for tne Bilingual Sample

3r:Ht0

:ndex Variable

Sum pi

Squares of

lean

Square

;lope English 1598.12 1 1,598.12 11,44 0.)01

Spanish 269,65 1 269,85 1.97 0,162

Site 2068.92 4 517.23 3.77 0.006

Eng x Spn 216.24 1 216.24 1.58 0.211

Eng x Site 691,14 4 172.78 1.26 0.287

Error 29787.27 21' 137.27

S-intrco English 2310.43 1 2316.43 7,77 0.)0b

Spanish 210,96 1 210.96 0.71 0.401

S:te 9810.90 4 2452.73 8.23 0.001

Eng x Spn 899.26 1 899.26 3.02 0.084

Eng x Site 2164.29 4 541.07 1.82 0.127

Error 64679.68 217 298.06

1-Intrco English 19.72 1 19.72 8.59 0,004

Spanisn 0.40 1 0.4) 0.17 0.677

Site 41,47 4 11.1.37 4.52

Eng r Son 12,10 1 12.10 5.27 0,023

Erg Y 6,te 25.31 4 6,33 2.'6 0.029

Error 498.13 217 2.30



8eadinc! 4s;essmont Syste Fnc:ish:

11:1"YA Suonary tame for Sentence Reading Grchtn 1lotoas

+Or the Bil,ngual Sample

Sr7.1orth

IrdeK 4riable

Su* of

Squares df

mean

Sauare

:lope Ergiish 0..)1
1 0.()'4 0.'13 :).670

Spanish 1.09 1 3.09 8,86 0.003

Site 19.51 4 4.58 13.97 ..001

Eng K Spn 1.14 1
, 1.14 3.25 0.073

Eng x Site 0.46 4 0.12 0,33 0.85'4

Error 76.81 220 0.35

i-intrco Englisn 27.43 1 27.47 30.96 '`',001

Spanish 1.85 1 1.65 2.09 0.150

Site 29.47 4 7.37 8.32 0.001

Eng x Spn 0.98 1 0.98 1.11 0.2;1

Eng K Site 5,17 4 1.29 1.46 0.216

Error 1'4.42 720 0.69

:-Intrcp Encillsk 16,44 1 46.44 20.30 2,01

Spanish 1.28 1 1.28 ').56 D.455

Site 42.44 4 11.62 4.64 0.00:

Eng Y Son 1.72 1.72 0, r).18-

Eng ,! Site 8.51 4 2,13 6,93 ;,446

Error 5r'3.40 220 2.2;
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:-teractiri Reading assessient System - Eng:Ishi

Eulnary

3rowth

1%12; dariabie

fnr Narrative ;,ading Cotorehers::n 3mxth !idl=es

for the Bilingual SaRsle

Suo of Mean

Square. df Square

5Thoe Englisn 0.01 1 n.01 .00 0.054

Spanish 27.91 1 27.81 10.64 0.1201

Site 79.08 4 19.77 7.57 0.001

Eng x Spn 3.74 1

A 3.74 1.43 0.211

Eng x Site 7.54 4 1.38 0.72 ).779

Error 582.70 223 2.61

F-_ntrcp English 174.97 1 174.97 25.71 O.M
Spanish 28.81 1 29,31 4.40 0.037

Site 734.96 4 83.74 12.78 0.001

Eng x Spn 0.20 1 0.20 0.0 0.962

Eng x Site 79.15 4 19.79 3.02 0.019

Error 1461.01 223 .55

-1ntrcp Englisn :7,14
1 27.44 19.2t,

Spanish 4.99 1 4.99 :.49

Site 37..)2 4 '4.25 6.49 ".,.001

Eng x Spn 3.52 1 :.52 2.47 0.119

Enq x Site 9.6: 4 2.41 1.69 :,154

Ercr :18.62 ^^7
.LJ 1.43

BE$I ppPY AVAILABLE
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:"..inactive Reading Assessment System Elc,ish:

zImmAry ion EipOSItdry ReadInc COmprehension Growir

;Or the Bi:ingual Sanie

3ro.itA

:7-J2Y Variable

Sus o;

Squares di

lean

Square

S:-.1pe English 0-05 1 0.05 1.1.(:2 0.904

Spanish 18.11 1 18.11 5.97 0.016

Site 4'.O6 4 10.32 .:%44 0,C)9

Eng ;' Spn :.67 :.67 1.20 0,274

Erg = Site 10.41 4 2.60 0.85 0.494

Error 672.317 220 :.06

F-irtrcp English :10.10 1 210.10 19.52 0.0:
Spanish 22.21 1 22.21 2.06 0.152

Site :88.15 4 12.04 6.69 0.001

Eng Y Son 1.62 1 1.62 0.:4 0.562

Eng i Site 101.00 4 25.25
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1
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:nteractive Reading Assessment Sistea English:

,4C'q=1 itx.nar.r Table for 4arrative Listening Comprenension 3rowtn ;Poi:es

for the Bilingual Simple

Srowth

index Variable

Si l of

Squares df

Mean

Square F P

Sloe English 20.25 1 20.25 9.89 0.002

Spout, 0.53 1 0.33 ,1.26 0.610

Site 8.64 4 2.16 1.06 0.380

Eng x Spa 4.59 1 4.59 2.24 0.136

Eng x Site 9.10 4 2.29 1.11 0.7,52

Error 54.61
,-,
..... 2.05

E-Intrcp English 359.72 1

, 359.71 52.58 0,001

Spanish 2.21 1 2.21 0.32 0.570

Site 49.76 4 12.44 1.82 0,126

Eng x Spn 4.8* ,

, 4.84 ('.71 0,401

Eng x Site 28.21 4 7.05 1.03 0,392

Error 1518.74 222 6.84

:-:itrcp English 213.80 1 211.8) 46..'5 l,v01

Spanish 17,')0 1 17.q 7,66 0.05

Site 62.92 4 15.73 7.39 ',010

Eng x Spn 7.95 1 7.95 1.e9 0,19!

Eng Y Site 22.06 4 5.52 1.14 v.117

Error 10:0.79 222 r.64



Thole =

:,:eractive 9eading Assessment System Ergl:sh:

.+NOV4 iulti'y Tatle or EA'sository Listenlla Conorenersion 3rowth ilalCVE

for the Bilingual Samole

Growth Sue oi Ammo

ir.dex Variaole Squares dc Square ; ;

E::pe Engilsh 44.47 1 44.47 16.32 ).001

Spanisn 10.61 1 10,61 3.99 0.050

Site 47.64 4 11,91 4.37 0.:J02

Eng Y Spn 9.82 1 9.82 1.61 (..059

Erg x Site 4.72 4 1.18 0.43 0.785

Error 599.78 220 2.72

5-11tr:o English 640.36 1 641.16 55.1:4 0.001

Spanish 13.83 1 i3.93 1.41 0,236

Site 136.35 4 34.09 3.48 0.009

Eng x Spn 1.59 1 1.59 0.16 0.688

Erg x Site 42.19 4 10.60 1.09 0.367

Error 2156.19 220 9.80

:-Intrco English 183.92 1 122.92 42.12 9.001

Spanish 0.62 1 0.62 (1114 C,,7r

Site 11.98 4 :.75 ,).86 0.490

Eng r Spi; 0.78 1 0,78 f.,,Iii 00,67:

El Y Site 76.93 4 c".^? 2.11 ).080

Error 960.67 220 4:37

10



APPENDIX 0

Interactive Reading Assessmen System - Spanish:

Descriptive Statistics on G owth Indices
for the Bilingual Sample for Each Site
Overall and by Language Category



7aole 1

Ilteractive Reading Assessient S',stes - Spanish:

-Descriptive Statistics an firowth Indices for the Bilingual SitC19

Non-cosprehension Scales for Site 0 Overall by Language Category

Scale measure Statistic Overall Lo La-0 Lo Hi-0 Hi L3-0 Hi H1-0

VDCS Slope M 2.5 1.9 2.5 2.7

VDCS Slope S 2.0 2.2 1.9
n "1

s.

V179 Slope N 51 9 13 29

vOL3 S-Intrcp N 1.2 -1.4 0.5 2.3

VDCS S-Intrcp S 4.8 1.7 3.0 5,6

VOCS I-Intrcp M 0.6 1.4 1,0 D.2

VMS I-Intrcp S 1,8 1.0 1.1 2.1

VDFS Slope N 1.7 2.2 1.° 1.4

VDFS Slope S 1.6 2.2 1,e 1.2

VDFS Slope N 51 9 13 :9

VDFS S-Intrcp M 5.3 2.7 4.8 6,3

VDFS S-Intrcp S 4.1 4.4 3.4 4.1

VDFS I-Intrcp 1 -1.8 -0,1 -2.0 -2.2
VDFS I-Intrcp S 2.3 1.5 2.4 2.4

LDCS Slope N 1.1 0.9 1.7 0.9

LDCS Slope 5 1.1 0.9 1.4 1.0

LDCS Slope N 51 9 13 2'

LDCS S-Intrcp M 0.1 -1.0 -1.4 1.2

LDCS S- irtrcp S 3.2 1.6 3.2 3.3

LOOS I-Intrcp M .0 1.2 1.4 -1,1

LDCS I-Intrcp S 2.9 1.4 2.2 3,2

LSPS Slnpe M 11.4 7.9 15.5 10,6

LIPS Slope S 10,5 8.0 14.6 8.6

:FA Slope N 51 9 13 29

LSPS S-Intrcp 4 6. -4.3 -4.2 15.D

LSPS S-Intrcp 5 31.0 17.6 23.2 15.1

LSPS 1-intrcp M 0.2 0.9 0.7 -0,7

LSPS I-Intrcp S 2.2 1.7 2.0 2.? 7

SRDS Slope N 0,6 0.4 0,7 0,6

SRDS Slope S 0.8 a.5 0.9 0.7

SRDS Slope N 49 8 13 28

SRDS S- Intrcp m D.3 -').6 -0,2 t).5

SRDS S-Intrcp S 2.4 0.7 2.7 2.4

SRDS I-Intrcp M 0.8 1.6 1.1 :,,4

SRDS I-Intrcp S 1.9 1.5 1.5 2.2

511

2



Table 2

Interactive Reading Assessment System Spanish:

Descriptive Statistics on Growth indices for the Bilingual Sample

Comprehension Scales for Site 0 Overall and by Language Categcry

Scale Measure Statistic Overall Lo La-0 La h-0 41 La-0 Hi H1-0

NRCS Slope m 1.2 0.0 1.6 1.4

4RCS Slope S 1.3 0.0 1.9 1.1

NRCS Slope N 51 9 13 29

NRCS S-Intrcp M -1.0 0.0 -2.4 -0.7

NRCS S-Intrcp S 3.1 0.0 4.5 2.6

NRCS I-Intrcp M 0.8 0.0 1,2 0,8

NRCS I-Intrcp S 1.4 0.0 1.3 1.5

ERCS Slope N 1.6 0.0 1.6 2.1

ERCS Slope 5 1.8 0.0 2.1 1.8

ERCS Slope N 49 8 13 28

ERCS S-Intrcp M -2.4 0.0 -3.0 -2.8

ERCS S-Intrcp S 4.5 0.0 5.0 4.8

ERCS I-Intrcp M 1.0 0.0 1.2 1.2

ERCS I-Intrcp 5 2.0 0.0 1.4 2.4

NLCS Slope PI 1.1 v.9 1.1 1.1

NLCS Slope S 0.8 1.1 0,7 0.8

NLCS Slope N 51 9 13 29

NLCS S-Intrcp M 2.2 2.3 2.5 7.1

NLCS S-Intrcp 5 2.0 2.4 1.9 1.9

NLCS I-Intrcp M -1.7 -0.7 -1.9 -2,0

NLCS I-Intrcp S 1.2 1.9 2.3 2.3

ELCS Slope N 1.4 1.2 1.6 1.4

ELCS Slope S 1.3 1.7 0.9 1.3

ELCS Slope N 49 8 13 28

ELCS S-Intrcp PI 1.3 .0 0.7 2.1

ELCS S-Intrcp 5 4.0 4.8 2,6 4.2

ELCS I-Intrcp 1 -0.7 -0.2 0.3 -1.4

ELCS I-Intrcp S 2.8 3.3 1.8 2.9



7aole 3

Interactive Reading Assessment System - Spanish:

Descriptive Statistics on Srowth Indices or the Bilingual Sample

Non-comprehension Scales for Site I Overall ay Language Category

Scale Measure Statistic Overall Lo Lo-1 Lo Hi-1 Hi Lo-1 Hi Hi-1

VDCS Slope M 2.7 1.6 3.9 2.1 2,c,

VDCS Slope 5 2.2 1.3 2.9 2.') 1.5

VDCS Slope N 17 4 6 4 3

VDCS S-Intrcp M 1.7 -1.0 4.6 1.0 0.5

VDCS S-Intrcp S 5.4 1.3 7.8 5.1 1.4

VDCS I-Intrcp M 0.6 1.5 -0.2 1.1 0,5

VDCS I-Intrcp S 1.6 0.4 2.4 1.0 1.1,

VDFS Slope ti 1.8 1.4 1.4 2,4 2,4

VDFS Slope S 1.3 0.7 1.1 1.8 1.8

VDFS Slope N 17
,

6 4 7
J

VDFS S-Intrcp M 4.2 7.4 1.5 3.2

VDFS S-Intrcp 5 3.6 1.1 3.4 2.8 3.2

VDFS I-Intrcp M -1.6 -1.5 -2.5 -0.7 -1,3

VDFS I-Intrcp S 2.3 2.4 2.0 2.5 3.2

LDCS Slope M 0.9 0.8 0.5 1.3 1.3

LDCS Slope S 0,8 0.7 0.6 1.3 0.5

LDCS Slope N 17 4 6 4 3

LDCS S-Intrcp M 1,3 -0.4 3.1 0.9 0,7

LDCI S-Intrcp S 2.2 0.6 2.0 2.6 1.4

LDCS I-Intrcp M -0.6 1.3 -1.6 -1.5 0.1

LDCS I-Intrcp S 2.6 0-9 2.7 1 7 1.3

LSPS Slope N 12.6 6.8 16.7 12.4 12.3

LSPS Slope S 10.1 5.3 8.8 14.0 12.7

LSPS Slope 4 17 4 6 4 IJ

LSPS S-Intrcp 4 10.2 -4.0 17.9 11.1 12.7

LSPS S-Intrcp 5 22.9 11.0 25.1 16.0 37.8

LSPS I-Intrcp M -0.5 0.9 0.9 -1.0 -0.9

LSPS S-Intrcp 5 2.5 1.7 2.5 2.6 7
1

1J

SRDS Slope N 0.6 0.7 0.6 6.5 0.7

SRDS Slope 5 0.4 0.3 0.2 0.7 0.2

SRDS Slope N 17 4 6 4 3

SRDS S-Intrcp M -0.1 -0.7 0.5 -0.1 -0.3

SRDS S-Intrcp S 0.8 0,6 0.2 1.3 0.2

SRDS I-Intrcp M 1.0 1.8 0.1 1.3 1.5

SRDS I-Intrcp 5 0.9 0.7 0.2 1.0 0,2

513
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Table if

Interactive Reading Assesssent Systes - Spanish:

Descriptive Statistics on Growth Indices for the Bilingual Sasple

Cosprehension Scales for Site 1 Overall and by Language Category

Scale Measure Statistic Overall Lo Lo1 Lo Hi-1 Hi Lo-1 Hi Hi-1

NRCS Slope N 2.2 2.1 2.7 1.5 2.1

NRCS Slope S 1.3 2.0 0.7 1.5 0.6

NRCS Slope N 17 4 6 4 3

NRCS S-Intrcp M -3.5 -5.7 -2.9 -2.5 -2.8

NRCS S-Intrcp S 3.7 5.5 3.9 2.7 1.9

NRCS I-Intrcp 4 2.2 2.6 1.9 2.0 2.3

NRCS I-Intrcp S 1.3 1.8 1.0 1.6 0.7

ERCS Slope M 1.9 1.4 2.9 1.6 0.9

ERCS Slope S 1.5 2.2 0.5 1.3 1.6

ERCS Slope N 17 4 6 4 3

ERCS S-Intrcp M -3.3 -3.8 -4.0 -3.0 -1,6

ERCS S-Intrcp S 3.4 5.9 2.8 2.2 2.8

ERCS I-Intrcp M 1.9 1.8 2.3 2.3 0.9

ERCS I-Intrcp S 1.5 2.1 0.9 1.6 1.6

NLCS Slope M 1.1 0.8 0.7 1.6 1.4

NLCS Slope S 0.9 0.6 0.6 1.2 1.3

NLCS Slope N 17 4 6 4 7
J

NLCS S-Intrcp M 2.4 2,0 4.6 -0.3 2.2

NLCS S-Intrcp S 2.7 2.b 1.4 1.3 3.3

NLCS I-Intrcp M -1.4 -1.9 -2.9 1.2 -1,3

NLCS I-Intrcp S 2.6 2.8 2.1 0.8 3.3

ELCS Slope N 1.4 1.3 1.2 1.6 1.6

ELCS Slope S 1.0 1.1 0.6 1.1 1.5

ELCS Slope N 17 4 6 4

ELCS S-Intrcp M 0.3 -0.3 2.3 -1.5 -0.3

ELCS S-Ir,rcp S 3.2 4.4 2.5 1.9 4,0

ELCS I-Intrcp M -0.3 -1.1 -1.6 1.4 . 1.2

ELCS I-Intrcp S 2.9 4.5 2.5 1.1 1.2



Table 5

Interactive Reading Assessment System Spanish:

Descriptive Statist:es on Growth Indices for the Bili.nguil Sample

Non-comprehension Scales for Site 2 Overall by Language Category

Scale Measure Statistic Overall Lo Lo-2 Lo 41-2 Hi Lo-2 H1 H1-2

VDCS Slope M 2.4 0.7 3.1 1.6 2.3

VDCS Slope S 2.9 0.2 3.9 0.8 2.0
VDCS Slope N 36 3 ) 16 4 13

VDCS S-Intrcp M -1.8 -0.7 -1.4 -0.8 -2.9
VDCS S-Intrcp S 4.2 0.8 5.4 0.9 3.5
VDCS I-Intrcp $ 1.4 1.2 0.7 1.7 2.1
VDCS I-Intrcp S 1.7 1.1 2.3 0.8 0.7
VDFS Slope M 2.0 1.5 2.5 1.6 1.6

VDFS Slope S 2.0 0.7 2.6 1.5 1.5

VDFS Slope N 35 3 15 4 13

VDFS S-Intrcp M 1.2 0.4 1.6 -0.3 1.5

VDFS S-Intrcp S 4,0 2,9 4.8 4.7 3.3
VDFS I-Intrcp 4 -0.1 0.2 -0.2 -0.5 .0

VDFS I-Intrcp S 2.3 2.1 2.4 3.5 2.1

LDCS Slope 4 1.2 0.4 1.2 0.8 1,5

LDCS Slope S 1.2 0.6 1.4 0.6 1.1

LDCS Slope N 36 3 16 4 13

LDCS S-Intrcp 4 -1.1 -0.2 -0.8 -0.4 -1.9

LDCS S-Intrcp S 2.1 0.4 2.5 0.6 1.8

LDCS I- Intrcp 4 1.4 0.5 1.0 1.7 1.8

LDCS I-Intrcp S 1.7 1.0 2.3 0.8 1.0

LSPS Slope M 9.1 2.8 12.3 8.7 6.7

LSPS Slope S 12.9 2.4 18.1 8.9 4.9

LSPS Slope N 36 3 16 4 13

LSPS S-Intrcp M -1.5 -0.6 -2,4 -0.6 -1.1

LSPS S-Intrcp S 15.5 2.2 22.2 9.5 7,6
LSPS I-Intrcp M 0.5 0.8 0.7 -0.3 0.5

LSPS I-Intrcp S 2.0 0.9 2.1 2,5 2.1

SRDS Slupe M 0.7 0.2 0.7 0.5 0.8

SRDS Slope S 0.5 0.2 0.4 0.4 0.6

SRDS Slope N 35 3 15 4 13

SRDS S-Intrcp 4 -0.6 .0 -0.3 -0.5 -1.1

SRDS S-Intrcp S 1.2 0.8 1.0 0.4 1.4

SRDS I-Intrcp 4 1.4 -0.8 1.2 1.4 2.)

SRDS I-Intrcp S 1.6 3.9 1.4 1.0 1.0

5 i 3
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Table 6

Interactive Reading Assessment System - Spanish:

Descriptive Statistics on Growth Indices 4or the Bilingual Sasple

Comprehension Scales 4or Site 2 Overall and by Language Category

Scale Measure Statistic Overall La Lo-2 La Hi-2 Hi La-2 Hi Hi-2

NRCS Slope 11 1.9 1.0 1,7 1.4 2.5

NRCS Slope S 1,6 1.7 1.2 1.9 1.9

NRCS Slope N 36 3 16 4 13

NRCS S-Intrcp M -3.4 -2.6 -2.3 -3.4 -4.9

MRCS S-Intrcp S 3.8 4.5 3.0 5.0 4.2

NRCS I-Intrcp M 1.8 1.2 1.6 1.6 2.3

MRCS I-Intrcp S 1.5 2.1 1.4 1.9 1.4

EROS slope M 1.6 0.9 1.4 1.2 2.0

ERCS Slope S 1.4 1.6 1.4 1.5 1.4

ERCS Slope N 35 3 15 4 13

ERCS S-Intrcp m -2.7 -2.4 -1.6 -2.7 -4.1

ERCS S-Intrcp S 3.1 4.2 2.7 3.8 3.0

ERCS I-Intrcp M 1.7 1.2 1.3 1.5 2.4

ERCS I-Intrcp S 1.5 2.1 1.3 1.9 1.4

NLCS Slope 14 1.1 0.5 1.3 1.0 1.0

NUS Slope S 0.9 0.8 1.1 0.8 0.6

NLCS Slope N 35 3 15 4 13

NLCS S-Intrcp M 1.6 1.7 2.2 0.1 1.3

NLCS S-Intrcp S 2.0 1.9 2.3 1.0 1.8

4LCS I-Intrcp M -0.8 -0.5 -1.5 0.7 -0.7

NLCS I-Intrcp S 2.2 2.3 2.5 0.8 2.1

ELCS Slope M 1.2 0.7 1.0 1.7 1.4

ELCS Slope S 1.4 1.0 1.9 1.2 0.8

ELCS Slope N 35 3 15 4 13

ELCS S-Intrcp M 0.1 -0.1 1.3 -2.5 -0.4

ELCS S-Intrcp S 3.2 3.4 !.9 2.6 2.0

ELCS I-Intrcp M 0.3 -2.1 -0.1 1.7 0.8

ELCS I-Intrcp S 2.5 4.4 2.6 1.4 2.1



Table 7

Interactive Reading Assesses 'System Spanish:

Descrtotive Statistics en 5rowth Indices for the Bilingual Sample

Nan - comprehension Scales for Site 3 Overall by Language Category

Scale measure Statistic Overall La L.3 La Ht-3 Hi Lo-3 Hi Hi-3

VDCS Slope 4 0.7 0.2 1.5 2.7
VDCS Slope 5 1.3 0.4 0.8 2.3
VDCS Slope N 74 27 38 9
VDCS S-Intrcp 4 0.0 -0.1 -0.1 0.7
VDCS S-Intr7p 5 1.1 0.2 0.7 2.7
VDCS I-Intrcp 4 0.5 0.5 0.5 0.7
VDCS I-Intrcp S 1.0 0.8 1.2 0.9
VDFS Slope 4 1.0 0.4 1.2 1.6
VDFS Slope S 3.0 2.9 2.9 4.0
VDFS Slope N 73 27 37 9
VDFS S-Intrcp 4 1.2 1.7 1.1 3.1
VDFS 5-intrcp S 3.6 3.1 3.4 5.4
VDFS t-Intrcp 4 0.4 0.4 0.5 -0.1
VDFS I-Intrcp S 1.2 1.3 0.9 2.0
LDCS Slope 4 0.1 0.0 0.1 0.5
LDCS Slope S 0.5 .0 0.3 1.2
LDCS Slope N 75 28 38 9
LDCS S- intrcp 4 0.1 0.0 0.1 0.8
LDCS 5-Intrcp 5 0.9 .0 0.7 2.1
LDCS I-Intrcp 4 0.1 0.1 n.3 -0,3
LDCS I-Intrcp S 1.0 n.4 0,7 2.2
UPS Slope 4 1.0 0.0 -0.2 10.0
L9 Slope S 5.5 0.0 '2.8 12.9
LEes Siape N 71 28 35 8
LSPS S- intrcp 4 1.2 0.0 0.9 6.6
LSPS S- Intrcp S 6.9 0.0 4.2 18.5
LSPS i Intrcp M .0 0.,) .0 -0.7
LSPS I-Intrcp 5 0.6 0.0 0.1 2.0
SRDS Slope 4 0,1 .0 0.1 0.4
SRDS Slope 0.3 0.1 0.3 0,5
SRDS Slope N 75 28 38 4

SRDS S-Intrcp H .0 .0 .0 0.2
SRDS 5-Intrcp S 0.4 0.1 0.4 0.5
SRDS I-Intrcp 4 0.1 0.1 0.2 -0,2
SRDS I-Intrcp S 0.9 0.4 1.1 1.3
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Table 8

Interactive Reading Assesssc-.. Systes - Spanish:

Descriptive Statistics on Growth Indiccs for the Bilingual Sasple

Cciprehension Scales for Site 3 Overall and by Language Category

Scale Measure Statistic Overall Lo La-3 Lo Hi-3 Hi Lo-3 Hi Hi-3

NRCS Slope M 0.1 0.0 0.0 0.6

NRCS Slope 3 0.5 0.0 0.0 1.4

NRCS Slope N 75 28 38 9

NRCS S- Intrcp M .0 0,0 0.0 -0.3
NRCS S-Intrcp S 0.3 0,0 0.0 0.9
NRCS I-Intrcp M .0 0.0 0.0 0.3
NRCS l-Intrcp S 0.2 0.0 0.0 0.6

ERCS Slope f1 0.1 0.0 0.0 0.7
ERCS Slope S 0.5 0.0 0.0 1,5
ERCS Slope N 75 28 38 9

ERCS S-Intrcp N -0.1 0.0 0.0 -0.5
ERCS S-Intrcp S 0.4 0.0 0.0 1.0

ERCS I-Intrcp M .0 0.0 0.0 0.4

ERCS I-Intrcp S 0.3 0.0 0.0 0.7
NLCS Slope M 0.2 0.2 0.3 -0.3
NLCS Slope S 1.1 1.0 1.2 1.1

NLCS Slope N 75 28 78 9

NLCS S-Intrcp M 0.7 0.2 0.6 2.6

4LCS S-Intrcp S 1.8 1.2 1,9 1.9

NLCS I-Intrcp M -0.1 0.5 -0.1 -1.8
NLCS i-Intrcp S 1,8 1.3 1.7 2.1

ELCS Slope M 0.1 0.1 0,1 -0.1

ELCS Slope S 0.9 0.4 1.1 1,2

ELCS Slope 4 75 28 38 9

ELCS S-Intrcp M 0.3 -0.1 0.2 1.8

EL". S-Intrcp S 1,3 0.3 1.4 2.1

cLCS I-Intrcp M 0.1 0.2 0.3 -1.0

ELCS I-Intrcp 5 1.0 0.6 0,6 1.9



Table 9

Interactive Reading Assesstent Systee Spanish:

Ilescriptive Statistics on Growth Indices for the Bilingual Saiple

Non-coeprehension Scales for Site 5 Overall by Language Category

Scale Measure Statistic Overall La Lo-3 Lc H1-3 Hi Lo-3 Hi HI-3

VOCS Slope 1 3,3 4.3 3.5 3.5 2.5
VDCS Slope S 3.7 4.0 3.6 5,1 3.4
VOCS Slope N 64 15 19 7 28
VDCS S-Intrcr 4 0.6 -1.3 2.4 0.8 0.3
VDCS S-Intrcp S 4.9 5.1 5,6 7.6 3.1
VDCS 1-lntrcp 1 0.3 0.9 0,2 0.5 0.0
VOCS I-Intrcp S 1,8 1.7 1.7 1.5 2.1
VDFS Slope 1 2.6 3.8 1.8 3.4 2.2
VDFS Slope S 3.1 2.8 2.3 3.9 3.3
VDFS Slope N 69 15 19 7 28
VDFS S-Intrcp M 2.7 0.3 4.4 1.4 2.9
VDFS S-Intrcp S 4,9 4.8 1.4 6.9 4.7
VDFS I-Intrcp M -0,6 0.6 -1.6 -0.7 -0.5
VDFS I-Intrcp S 2.4 1.8 2.5 3.0 2.2
LDCS Slope ii 1.5 2.6 1.3 2.1 1.0
LDCS Slope S 1.8 i.9 1.6 1.7 1.7
LDCS Slope N 64 14 19 7 24
LDCS S-Intrcp 1 0.4 -1.3 1.5 -0.6 0,8
LDCS S-Intrcp S 2.9 2.1 3.1 2.5 2.8
LDCS I-intrcp M 0.2 1,2 -0,7 0.6 0.2
LDCS I-Intrcp S 2.1 1.1 2.5 2.5 I.?
LSPS Slope 4 16.3 21.5 19,2 18.1 11.2
LSPS Slope S 19.3 19,5 13.9 20,3 21.7
LSPS Slope N 69 15 19 7 28
LSPS S-Intrcp 4 6.2 -6.1 12,8 2.9 9.2
L3PS S-Intrcp S 29,9 29.2 28,6 31.4 10,2
LSPS I-Intrcp 1 0.2 0.9 -0,5 -0.3 0.5
LSPS I-intrcp S 1.8 1.8 2 -2 2.3 1.3
SRDS Slope 4 0.7 0.7 1.0 0.8 0.6
SRDS Slope S 0,6 n.4 0.8 0.5 0.5
SRDS Slope N 69 15 VP 7 28
SRDS S-Intrcp 4 -0.1 -0.3 -0.1 -0.2 -0.1
SHDS S-Intrcp S 0.5 0.5 0.5 0.5 0.4
PDS I-Intrcp 1 0,7 1,0 0.6 1.2 0.6
59DS I-Intrcp S 1.4 1.7 1,4 0.7 1.4

51;)
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Table . 10

Interactive Reading Assessaert :istes Spanish:

Descriptive Statistics on Growth Indices for the Bilingual Sipple

Coaprehension Scales for Site 5 Overall and by Language Category

Scale Measure Statistic Overall La Lo-3 La Hi-3 Hi Lo-3 Hi Hi-3

MRCS Slope M 0.8 0.4 1.3 1.0 0.5

NRCS Slope S 1.3 0.9 1.6 1.3 1.2

NRCS Slope N 69 15 19 28

NRCS S-Intrcp M -0.3 -0.3 -0.3 -0.5 -0.3

NRCS S-Intrcp S 1,1 0.7 1.7 0.9 0.9

NRCS I-intrcp M 0.4 0.3 0.6 0.6 0.3

NRCS I-Intrcp S 0.7 0.7 0.9 0.8 0.6

ERCS Slope N 0.7 0.2 1.2 1.2 0.5

ERCS Slope S 1.3 0.7 1,7 1.5 1.2

ERCS Slope N 69 15 19 7 28

ERCS S-Intrcp M -0.4 -0.1 -0.3 -0.3 -0.4

ERCS S- Intrcp S 1.2 0.5 1.8 1.1 0.8

ERCS I-Intrcp M 0.3 0.2 0.3 0.7 0.3

ERCS I-Intrcp S 1.0 0.6 1.6 0.9 0.7

NLCS Sloe N 1.2 1.3 1.2 0,1 1,4

NLCS Slope F. 1.3 1.4 1.6 1.5 1.0

NLCS Slope N 68 15 18 7 :8

NLCS S-Intrcp 4 1,9 1.4 2.3 1.9 1.9

NLCS S-Intrcp S 2.5 2.6 2.5 2.6 2.6

NLCS I-Intrcp 4 -0.8 -0.1 -1.2 -0.4 -0,7

NLCS I-Intrcp S 2.3 2.6 2.4 2.1 2.3

ELCS Slope 4 1.1 0.7 1.4 0.6 1.1

ELCS Slope 5 1.8 2.0 1.a 2.5 1.6

ELCS Slope N 69 15 19 7 28

ELCS S-Intrcp 1 1.2 1.1 1.3 0.4 1.2

ELCS S-Intrcp S 2.5 2.8 4..5 2,7 2.3

ELCS 1-Intrcp M -0.1 0.7 -0,7 1.3 -4).4

ELCS I-intrcp 5 2.0 0,8 2,2 0.6 2.2

3
r-

..-: 1 !
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APPENDIX E

Interactive Reading Assessment System - Spanish:

Summary Tables for the Analyses of Variance
on Growth Indices for the Bilingual Sample



7ao1e 1

1nterav:i7e Pleading Assessaent S' -stem Sganisn:

4NCV4 Slegerw Table for ;eel Word Decoding 5row0

for t'le Bilingual Sample

1n:ev C,ariable

Sus 3;

Squares df

Plea"

Square P

E.Loe Crglis 4.19 1 4.19 0.61 0,4:4

Spanish 15.7: 1 15.7: 2.21 0.120

Site 128.03 4 74.51 5.06 0.01
Eng Y San 4,01 1 4.01 0.59 0,444

Eon x Site 48.01 4 12.00 1.76 0,138

Error 15:8.76 224 6.83

E-iltrcp English '1.60 1 0.60 0. 4 v.85

Spanish p7.16 1 57.16 6.10 0.014

Site 268.55 4 67.14 4.21 0.003

Eng x Son 78.64 1 78,64 4.94 1J,027

Spn K Site 65.38 4 16.34 1.03 0.795

Err 17 7569.54 224 15.4

.00 .00 .00 C', 92u

Sparisb 11.55 1 11.55 4.61 0.033

Site :5.56 4 3,39 3.55 .1%JE

Eng x Son 1.76 1 1.76 (1.70 0.402

Spn Site 3.09 4 ().77

Error 561.7: 3:4 Z.51

2



Tao:::

interactive Reading Assessment System Elvish:

ANGVA Salirf Tatle ;or Vocabulary Definition iroott Indices

for the Bilingual 64mp1e

3-omtn

Index Variable

Sum of

Squares df

Mean

Square F P

Slope English 0.48 1 ).48 0.07 0,789

Spanish 12.96 1 12.96 1.97 0.162
Site 100.76 4 25.19 3.83 0.005

Eng x Spa 1.24 1 1.24 0.19 0.664

Spn Y Site 30.59 4 7.65 1.16 0.328

Error 1461.01 222 6.58

S-tntrcp English 1 :),a2 0.: 0.873

Spanish 298.30 1 298.30 16.21 0.001

Site 411.69 4 102.92 6.25 0.001

Eng x Spn 47,89 1 47.09 2.92 0.089

Son x Site 41.29 4 10.32 0.63 0,641

Error 3635.09 222 le.:a

1-intrco English 0.35 1 0.35 0.u8 0,777

Scanisn 19.99 1 79.99 9.63 e.002

Site 95,26 4 21.32 5.7 0,001

Eng x Son 22.70 1 22.70 5.46 0.020

Son x Site 9.36 A 2,47 6.5; 0,668

Error 922.30 222 4.15



Table

:nteractive Readinl Assessmert System Spanish:

ANCIVA Summary Table for Letter-Sound Decoding rowlJ' Indices

;cr the Bilingual Sample

;r0er.,

Index Variable

Sum of

Squares d;

mean

Square F

Slope English 0.65 1 0.a5 0.47 C.495

Spanish 1.81 1.81 1.27 0.257

Site 63.19 4 15.80 11.31 0.1'..01

Eng x Son 0.33 MI 0.24 0.626

Spn x Site 29.95 4 7,49 5.36 0,01

Error 307.78 220 1.40

S-intrco English 2.44 1 2.44 0.48 0.am

Spanish 54.41 4' 54.41 10,79 0.001

:ite 116.94 4 29.23 5.80 0.001

Eng x Spn 17.42 1 17.42 3.45 0,064

Spn Y Site 70.92 4 17.73 3.52 0.008

Error 1109.64 220 5.04

i-intrcp English 2.30 1 2,30 6.63 0.429

Spanish 32.79 1 32.79 8.92 0.003

Site 7...13 4 20,58 5.60 0.:(11

Eng x Spn

Spn Y Site

19.08

37.31

1

4 199.3038 :154 0241(:):1:4

Error 808.26 220 7 67

C1 1,) , .1

4



Thole 4

ceracti,,e Feadin; Assessment Svsten Soanisn:

OCV,1 Summary Table fcr Letter -Sound Spelling Grcwtn Indices

for the Bilingual Sample

S-potn

Ince./ Variable

Sum c;

Squares d;

mean

Square F P

Slope E-glish 504.73 1 504.73 3.02 0.084

Spanish 201.66 1 201.66 1.21 0.277

Site 5342.98 4 1375.74 8.00 0.001

Eng x Son 262.07 1 262.07 1.57 0.212

Spn x Site 1196.22 4 299.05 1.79 0.1::

Error 36918.96 271 167.05

S-intrcp English 906.26 1 906.26 1.71 0,197

Spanish 2943.71 1 2943.71 5.55 0.019

Site 2753.73 4 688.43 1.30 0,272

Eng x Son 667.80 1 667.80 1.26 0.263

Spn x Site 1739.44 4 434.86 0.82 0.514

Error 117214.18 221 530.38

l-ilt-co English 2.31 1 2.31 0.75 0.787

Span:3h 4.58 1 4.28 1.59 0,208

Site 15.3: i 4.59 1.50 0,205

Eng x Spn 20.03 1 20.03 6.53 0,011

Spn Y Site 11.76 4 2.0 ,J.Q6 0,4:1

Error 577.54 221 3.07



:-.*erac...ive Reading 4SSeS56Elt SYST.E1 Spanish;

,:mtlyA summary Taele for S.ntence Reading 3r7wth lntices

for the Bilingual Smile

r1t4t'l

'"ex Var:ajle

344 of

Souares Jf

lean

So .are

he English 0.16 ,

. 0.15 0.64 0.426

Spanish 1.09 1 1.09 3,65 0.051

Site 7.81 4 1.95 6.90 0.001

Eno x Spn 0.71 1 0.71 2.49 0,116

Spn x Site 0.76 4 c.19 0.67 0.614

Error 62.97 222 ),28

E-Intrco English 0.66 1 0.66 0,47 0.43

Soanish 3.05 1 3.05 2.14 0.145

Site 19.91 4 4.98 3.49 0,009

Eng x Spn 0.52 ,' 0.52 0.36 0.547

Son x Site 1.97 4 0.49 0.35 0.847

Error :16.5: 222 1.43

1-intrcc English :1,23 1 0,23 0.12 730

Soani,,.h 5.19 1 , 5.19 2.65 0.10!

Site 45.80 4 11.45 5.85 00:01

Era Y in 0.16 1 0.16 ).:18 0,77:

Fon x Site 13.29 4 :.:2 1.'0 ),152
Error

414.57 212 1-96

6



lneractive Reading ;ssessment Este Spanish:

4NCVA Summary Table ;Or NirritIVe Reading Comprehension ?-bwth indices

;or the Bilingual Sample

Srowth

Index Variable

Sum of

Squares of

Mean

Square F F

Elope English 0.13 0.13 0.11 0.747

Spanish 16.60 16.60 13.03 0.001

Site 67.42 4 16.95 :3.23 0..:01

Eng x Son 4.22 1 4.22 3.31 0.070

Spn x Site 6.94 4 1.74 1.36 0.246

Error 286.66 225 1.27

S-Intrcp English 0.09
.

, 0.09 ).02 MO
Spanish 1.38 I 1.38 0.27 0.602

Site 356.98 4 89.25 17.65 0.41
Eng x Spn 2.28 1 2.28 0.45 0.501

Son x Site 48.12 4 12.03 2.38 0.053

Errcr 1137.52 225 5.06

:-1!7trco Englisn cf.02 ,' 0.02 0.02 0.898

Spanish 2.46 1 2.46 2,70 0.102

Fite 97.77 4 24.44 26.37 0.001

Eng x Spn 0.39 1 0.19 6.41 0.512

Spn ; Site 5.73 4 1.45 1.59 v,1'8

Error 204.o6
,"
.4.4 0.91

3r-mj
4-:



-ap1s

Interactive Reading Assessment System Saa%sh!

AN2'!:, Lma-y Table for Expository Reading Comprehension Srowt' Indi:es

for the Bilingual Sample

Srowtn

Ilaex Variable

Sus of

Squares of

!'lean

Square F

Eppe English 0.43 1 0.43 0.29 0.590

Span,sh 19.90 i

, 19.90 13.48 0,001

Site 51.09 a 12.90 2,74 0.001

Eng x Spa 12.90 1
, 12.90 8.74 0.097

Spn x Site 8.74 4 2.18 1.46 0.2.19

Error 727.72 222 1.48

S-iltrcp English 7.34 1 7.34 ,.18 0.279

Spanish 9.00 1 9.00 1.44 0,231

Site 283.27 4 70.72 11.36 0.00:
Eng x Spn 2.16 1 2.15 0.75 0.557

Spn w Site 20.83 4 7.21 1.16 0.331

i- intrcp

Error

English

1383.75

2.26

41.1.

nme,

1

6.23

7,26 1.55 0,214

Spanish 1.72 1
, 1.72 1.18 0,278

Site 85.52 4 21.38 14.02 0:.101

Eng x Spn 2.96 1 2.96 2.:: 0,155

Spn x Site 6.53 4 1.63 1.12 ...748

Error 323.26
nnn

.... 1.46

r- -

,,,,

9
,:+,

8

1



:nteract:..e Reading Assessment Systmo SaanIsn:

Afirja iumtary Table for klarrat:ve L.:sten:no Compreensior iroom h1::as
far the 8111nguai Sample

Orcwt'n

Indc: Variable

Sum of

Squares a;

mean

Square F P

Eope English .00 1 .00 .00 '''.965

Spanish 0.22 1 0.22 0.19 0.664
Site 29.17 4 7.29 6.21 0.001

Erg x Spn 0.55 1 0.55 0.47 0.493
ipn x site 5.34 4 1.46 1.24 0.294

Error 261.97 223 1.18

S-intrpo English 2.47 1 2.47 0.59 ;.444

Spanish 58.49 1 59.49 13.92 0.001

Site 51.95 4 12.99 3.09 0.017
Eng x Spn 4.46 1 4.46 1.06 0.304
Spn x Site 37.87 4 9.47 2.25 0.064

Error 937.11 223 4.20

1-1ntr:a English 2.21 1 2.21 0.53 0.468
Spanish 57.53 1 57.53 13.75 0.061

Site 32.26 4 8.07 1.93 0.107

Eng K Spn 1.80 1 1.80 0.43 0.512

8r.r x Site 12.88 4 3.22 0.77 0,346

Er-or 933.09 223 4.18

9



"ap:e

:ntera: ive Reading Assesstert Syster Soan:sn:

AN51,'4 Sumiari gable ;or E.4pository Listening Colpratension :POides

for the Bilingual Sagple

3rowth

Indet Yariatle

Sum o;

Sq4ares d

lean

Square

Slope English Q.63 1 1).07 9..:2 0.29:

Spanish ('.76 1 i;.76 7.40 0.5:2

Site 39.0: a 9.76 5.13 ),E1
Eng ' San 0,95 ' 0.95 0.50 0.480
Son x Site 1.6B 4 n.42 0.22 0,9:7

Error 422.33 22: 1.30

i-introo English 2.:1 2.21 ..31 0.576

Sparish 66.89 1 66.89 9.4E( 0.01.::

Site 44.4 4 10.11 1.43 0 224

Eng x Son 0.07 1 0.07 .0i 0.919

Son x Site 10.47 4 2.62 0.37 0.9:9

Error 1566.52 222 7.+'4

I-intrcp Erglish 1.73 1 1.73 0.45 ).5n:

Spanish 37.50 1 37.30 9.72 i,..0.':

Site 27.17 4 5.79 1.77 0.136

Eng t Son :,79 ' ,1:70 ').21 0.651

Spn t Site :4.35 4 5,09 1.59 0.1';

Error 252.05 :22 -,,qa

10



APPENDIX F

Correlations for IRAS-English and Spanish Growth Indices



Reali-g Assessmert S'stet Er-'' jr S:a^ism:

:a-relatIons Between Scales. tor Ea:' 3rooth

Fcr the 5i1ingua1 Saspie

:: 5_:PE ,,::: 5L2E LOC SLOPE LEP SLOPE SRU SLOPE MPG SLOPE ERG i.O9E NL: SLOPE EL: SLOPE
CT SLT.P 0.Ti 0.46 0.50 0.52 0.48 0.3; 0.14
JGF SLOPE 1,4,) 0.18 0,71 0.15 0,09 o,t,8 ).29 ''.14
3: :L2FE .51 0.32 0.15 0.16 0.26 Qgn 0.24 0.7.

LS P ELOPE 0,61 0.27 ..71 0.13 0.25 6.18 -0.02 , 0
5PD 5'..E 0,51 0.20 6.15 0,40 _

0.65 1.58 6.21 ).10
MP: S,' 3PE 0,76 0.06 0.16 0 5 0.56 v.81 v.:5 0.42
ER: ELOPE 0.:i 0,04 0.08 0..1 0.50 0.85 0 0.45
IL: SLOPE 0.21 0,13 :1 17 0.18 0.23 0.29 0,:c., ,.61
E,: SLOFE 0.1; ,.!,07 !.1 0.08 0.23 0.44 0.42 0.54

IC E-INi Vg S-:NT LOC S-:Nf LSP S-INT SRO S-INT NR: S-INT ERG S-IT NC S-1N7 EL: 3-INT
vGC 5-INT 0,41 0.58 0.56 0.67 0,57 ,1,45 0.11 0.41
:OF S-I%I. >414 0.31 0.32 4.-.4 0,20 0.19 0,47
LOC S-INT 0,67 0.42 0.56 0.45 0.27 0.25 0,34 0.31
LSF S-INT 0.66 0,42 0.76 0.41 0.32 0.20 0.22 0.26
FRO S-1T (.44 0,20 6.44 0.36 -

0.5q 0.48 0.28 0.76
NRC S-!NT 0,22 -0,01 ).t 7 0.08 0.42 0.77 0.27
ERG y-INT 1.1c. -0.11 -0.01 -0.08 0.24 0.71 0.6 1:,46
'L: S-INT '1,1" "),:0 :1,,19 0,17 0.06 0.05 -0,0: - .69
EL: S-INT 0.14 ).27 0.12 0.10 n.10 0.29 0.26 0.56

,217, :-IN- vD; I-INT LOC I-IM T LS? PINT 5PD ,-IN' NRC I-I ER: I-1N- T_C :-iNi
'8: I-7NT 0,31 1.37 0,30 0,48 0,49 0.71 0.4

i-.N, H,20 0.05 0,12 0,24 0,09 J.10
_2: :-:NT .50 0,19 0.36 0,41 .28 J.25 f..:5

..,
.,._SR I ' 0,36 :).16 0.58 - 1,35 '..25 0,24

E;C 1-IN7 :: 0 04 1.37 0 31! 0 4,)
' .35 :

NP: :-11r H.1t -0.1? 0,11 00 0,34
0,t02 J.15

ERG -IN- ., :s" co! 0,02 q,24 :1.73

NLC :-:Ny I. -,7 11.16 q.04 0.08 0,,: -.
E_: :-INT .....17 0..; 00 -0.01

7i: ch ,a12e5 are aocve te diaq:na1, Sunlen nelci,

r
:3

2

11.111ENEMININIMENBr



Tazie

irtterar....lys Reading .4asessaslt E-gilsr:

Correlaticns Eetweer Scales and S-cwtr Incites

for ttle Ellingual Sample

/LIC S-INT '.CAF S-INT LOC S-INT _SP S-INT SRD S-INT NR: S-INT ER: S-INT NLC S-INT EL: 5-INT
3: SCFP -!.49 -v.07 -0.06 -0.12 -0.18 -0.17 -0.1: 0.01
:OF SLOPE -0.26 -0,81 -v.11 -0.1n -0.13 -0.05 -0.15 -0.:6 -0.17i 4C SLOPE -9.39 -0.11 -0.72 -0.73 -0.26 -0.15 -0.13 -v.18 -7.:5
_SP T :PE -0.13 0.03 -0.94 -0.52 -0.02 .00 .00 0.17 0,11
SRD TAPE 27 -0.02 -0.10 -0.1: -0.59 -0.28 -0.21 -', )2 -0.05
NFC SLOE -0.23 0.07 0.03 -0.05 -0.35 -0.66 -0.48 - .03 -0.14
ESC SLOPE -0.12 9,06 0.04 0.02 -1.25 -0.50 -9.58 -0.04
NLC SL.2,FE -0.14 -0.26 -0.17 -0.04 -0.18 -0.17 -0.16 -0,86 --49
E.: SLOPE -0.16 -0,15 -0.09 -0.02 -0.22 -0.30 -0.3: -).47 -0.76

VOC 1-INT VDF :-1NT LOC :-1NT LSP I-INT SRD I-'NT NRC 1-INT ERC !-INT NLC I-INT PLC I-INT
yOC SLOPE 'd,36 0.08 -0.03 0.04 0.17 0.24 0.15 -0.07 -0.0:
"'OF SLOPE 0.24 0.52 0.02 0.03 0.1' 0.11 0.05 0.19 0.09
_DC SLOPE 0.29 0.06 0.47 0.23 0.24 0.16 0.14 0.:5 0.13
LSP SLOPE .00 -0.01 -0.02 0.30 9.03 0.01 0.03 -0.17 -1,13
S9: SLOPE 0.17 -0.08 0.12 0.20 0.42 0.32 0,27 -0.08 4,-21
N9C SLOPE 1,15 -0.13 0.03 0.06 0.23 0.59 0.44 -0.39 0,69
PPT. SLOPE 0.05 -0,09 0.0: 0.04 0.17 0.46 0.59 -().06 1.16NLC SLOPE 0.09 0.20 0,11 0.04 0.12 0.17 0,17 0 -57 '.:7
EL: SLCPE 6,06 0,08 0.09 0.09 0.14 0.28 0.16 0.3: ),54

VSC E-IN7 S-INT LOC 5-iNT LSP S-INT SRO S-INT NRC S-ENT ERG S-INT NLC S-tNT EL: S-if'2C . -:NT -0:81 -0.:8 -0,49 -0,41 -0.51 -0,47 -0,:f -0,28
:-!NT -),70 -0,65 -0.19 -0.2: -0,17 -0.06 -0.09 -0.72 -0.::

-0.48 -0.2! -0.77 -0.45 -1,46 --0.28 -0,:e -0.2: -.,:8EP :-:N7 -.1.40 -0.22 -Q.42 -473 -0.43 -0,29 -0.24 -0.19
39D :-INT -0,54 -0,29 -0,39 -,1,34 -0,74 ).45 -0.16 ,:9 -, :NFO I-INT -t.'.53 -0.23 -0.24 -9,53 -0.80 -0.04
EP: 1-:41 -0.42 -0.18 -0.22 -0.26 -0,45 -0,01 -0.82 -1 :: -.47

:-N7 -1,28 -0,40 -0.15 -0.21 -0.21 -0.15 -0,16 -0.d: -0,58
E_: I-IN' -9.41 -0.13 -0.29 -0.21 -0.:4 -4),40 0,57,



:nlerattl4e Pea:Ina AS525Selent Ste
.: Ecan131;

:2-elati.nns Between S:ale3 ana lr:wtn irdIces

Bilinaue 1 Sasole

VC; i-1NT LOC E-INT LEP S-INT SRD S-INT NRC E-IN7 EC 5-1'T '4L2 E-1.N7 EL: E-1v722 EL:FE -.,,45 -0,05 -0.0 -0.10 -0.16 -0.16 -.,23 0..1.2c EL2PE -),:o -0.68 -0.13 -0.15 -0.10 -0.0: -',..;11 -,',:7 --,J6LOC SLOE -a.43 -0.15 -.67 -).48 -0.28 -0,19 -a.11 0.163' ELDPE -0,25 -0.02 -0.2S -0,51 -0.17 -0,07 -11,J5 0.1:EPD ELCPE 1,A 0,15 0.02 0,09 -0.58 -0.37 'J.::
C ELCPE f2,).8 0 ^2 0.17 0.24 -P.15 -0.78 -0.67 0.12 -0,1.ERC SLOPE !,16 0.10 0.28 0.31 -0.03 -0.55 -J.93 1:,15 -.c .)PNL: ELOPE r',03 0,03 0.10 0.03 0.01 -0.18 -0,19 -0.51 -0.1CEL: ELCPE ,,,,J4 ,,:2 0.07 0.09 1./.4 -C.31 4,:.5 -0.-:Fi

vDC 1-1NT VF I-IN7 LOC I-INT LSP :-IN7 SRD 1-INT NRC I-!NT ERC -1 L 1-11" ELC 1-INT..DC SLOPE ).29 -0,,)4 -0,01 0.11 (.22 0 25 (1,11
2F ELCPE 0.19 6,08 0.12 0.16 0,4 0,01 0.09 :IALDC EL ..25 -0,01 0.41 0.34 0.33 0.20 0.15 -0,05 -1,06LSP SLOPE 0,2: 0.03 0.14 0.35 0.27 0.12 9,.0

SRO SLOPE 'J, I4 -0.14 0,02 0,07 0.48 0,44 '$.47 -0,1:NRC ELOPE (10.1.; -0,28 -0.09 -0,16 0.21 032 a.65 -0.12 I.06EC ELOPE -.).02 -0.0 -0.22 -0.20 0.12 0.52 0.77
C SLOPE ,(!) -0.02 -0.07 0.02 0.08 0.23 1.21 :.71 0.21ELC SLOPE 0.07 -0.17 -1.;.04 0,02 0,01 0,77 0,74

YE,: S-1T CF E-INT LOC S-INT LSP E-1NT SRD S-INT NRC S-INT ER: E-:N' NC, E-:k4T EL: E-T9
-1,6: -o,:6 -0,4: -,-,4Q -.0,43 -0.22 -0. .7

v:"-- 1-7AT -0-2 -0.67 -0,25 -0.21.: -6.12 0.15 0,20 -..4 _"_1;.
LDC 1-1N" -4.55 -0.30 -0,7A -0.51 -0.15 -.),20 .1.10.. 4,:: 17,LEP 1-NT -11,47 -0.25 -.-,.54 -0.72 -0,16 -0.0a

,...04
-(....;E.SR: 1-1NT -0.:7 -0.11 -41,39 -0.3: -0.:5 -0,11 -1,2r, , : ..':cc 4.1.1 0,1(; -vor7 M2 -q.:9 4.85 -.,,64

ERC i-i7 -0,':',1 0,14 -,:)...r, 0.06 -q.20 -0.64 -0 36
NL: 1-i7 -6 .2 _r34 -0,0E -0,16 -(2,o6 -7.,61. -' -!: -072EL: :-IN" -. .,!,? -3.28 -0.17 -0.05 --,12 -0 :: - 1,14 4 5 .-

4



:eract.ve 45F:silent SysteT:

Cor-elitIrs Setween English an Soanis^

E-:4tn :ndltes for t,le 3gual Sasve

Erg113n slopes ,s Scanivl growth :rdipes;

EL3FE '409 El:FE LCC SLDPE

Spanish

LSP EL2FE SD SLOE NRC ELDPE EC EL:"E NLC EL:E8 E.: 5.:EE

;0: S.:"E ',,:',1 1".b; -0.11 0.09 0.12 0,18 0.19 4.01 E,07

0.16 ,-14 0.1: 0.23 0,11 0,06 0.1)

L:: ELEEE E.:c -0J.G2 -0.05 'I,C7 0.05 0.05 C,04

_SF 8L2F: ):2 -0,0: -0.11 -0.02 .00 0.02 0.03 -- .11

EE -"08 -0.09 -0.21 -0.14 0,05 -0.04 -0.0:

ffc E.:FE -0,04 -..16 -0.16 -0.12 0.13 0.13 0,1: :, )6 -0,'2

EE: SLCEE -7.,0 -0,10 -:,17 -0,.: 0.:3 ).16 0.15 )0:4

11..: EE -'. 05 -0,15 -0,1: -',05 0.10 -0.02 0.00

EL: ELCEE -0,11 -"-14 -0,14 -0,01 MO 0.01 -M: -,..11 -0.02

Epahish

',:!: E-IN- 4F 8-1NT _SE S-INT LSP E-INT Sk S-IT NPC S-INT ERE 3-:NT NLC 5-IN1 ELC S-IN7

,iEC ELc ,.0,iS !..";7 0.:4 v.21 0,10 n.01 -0,03 -.1,0: 0.03

4:F SLCEE 0.11 0.08 0.0: 0.06 0.06 -0.01 '1.01 0,0:

L2C SLOPE -0.12 -v.10 -0,01 -0.04 -0.08 -0.03 -v.17

SF SLD;E 0.17 .4 0.13 0.14 0.02 ,00 -t).A.

E'-'D ELE -0.1.11 0.15 0.10 -0.05 0,1T 0.1 --.1t,

NC': .i...^:P 1 . 1i ',17 0.21 0.18 -0.0i -i.)6 -5.E5 . ic. E, '6

0.12 0,L4 -.1,:4 -r.15 -0.1:

0.08 -0.02 ,-,,s -,..,21

.,,07 -0,...8 .00 ,,,.5 5

Eoanish

1-ii LE9 1-INT SRI) I-:NT :-1NT EE: :-:N' s.: :-:N7 E.: :-:%-

-0.31 -0,27 -0,11 ,',4

;Er ) ' 7

:,.1) 0.02 0.tt:: 0,0: I

.7; 0.01 0. :71 -0 09 -0. !I. -0, :7 0, .

EE: EL- 0FE -r,0: v.:: -0.04 -uLc., -C..:7 -1 I:1 '...7

NP: -.7 -H.14 -.14 '

EL:E -v,05 L.:8

:LE -0,v: 11

E.: E- E -0.02 -v. -0,02



"2-

geadl; ma''

2s-r2:at::rs Betweer al: E:a71:m
rcwt InJI:es fcr

E-:I.al 3t4rent-trItr:epts vs E:an:a",

E:AnIsh

vDF .:PE _DC ELDFE L3P EL:PE ER: i", 2E EL :PE E;: EL:PE
:7 ;-:Y- -'...,!

v.16 0,17-.:5 -v.17 -0.19 -,!.27 -0,05....

......

. . _

:-...., -: :4
-;,, .11, -Q.1 0.14 ,..1

.,.:,S -0.1!

C,
-,'..°. -t.c: -0:

-:,05 -0.q: -0.10 -0,CE
E._: i'.'41' i',.::: ..IT- -,),;:. iOi -C.:/q 0:11

::art'
E-P4T :Dc S-NT L:C 5 IN' L:P 5-I47 3ED 5-INT ',4:7.. 5-:Nr EP:, 5-'..N7 Y..: 3-14' ELC 5-1NT

v.26 0.17 -q,ti 4 -0,11 0.'7
,jF "_:-:147 ,(..,3 r-: L4

2 11 ;.:7 0.05 -0.05 -0,06 -.1.C.4 --,),,);

,.. ).:.
0.27 0.75 0.13 :1.02 -':. : J...;

--,i4 -,:; J.1: :..3

11.:

-i1:2S '5a:: : 2 110 ,1,-:
. ,..

5:ar:st

;DF :-:N' :-:NT LEP .-i4T :-1N7
i-.N-

, 0

-
V7.

-0,29 -v.:4

J.:: -C. iE

-.1. -

6

.7



i-_..:*.

ssesErem: :.17:e

Betweer E:i-:sr

3m:wt, :m1c,".ces 4:r :'e EIT:le

EL s' ils'.%.r.tipm-lmter:en: is E:am::-

E:sr::m

\P: :Pi

,..10

i,".. --L.:

..,

--- . _ -.: ',.:i v....1 -.le -.. -:,..

.10 -.27
: :-:k- -.:e -0,1.1 -ME1 -C.:',, -'Jo -1,, H.

-..:5 -:, )4 ..!0 '2,01 V s '7 1.0: -0.',5 -:',,:5
i:: :-:\.7 -....: -0,..,: ':,,:: ri.07 -'.,g
NL: :-'..,;T 1.1,)7 :,!: 'i,1:

,0: -0.04 ..°)

SairlsM

yr. 5-1N7 VDF E-INT L:C $-NT :SF E-INT En, 5-:NT No7(i 5-:NT U2 S.-:N' Nt.c. E.:. E-Ik7
.:C :-:', -0.1 -C.:4 -0.1v -',.24 -,:,11 (-1,iii.

.,5F :-.- -M6 -0.:6 -f.,,CA -0.10 -0,02 (.10 0:,.6
:-:N -0 41 -0.25 -0,43 -0.42 -0.25 -(,,10 -0)4 -A,1:

LS; '-.:NT -.,:;, -(%:: -0.71 -0.37 -0.23 4).07 0.6 -:,,.,e
I-:':r -',:3 -').:6 -').17 -0,:7 0.0' ).17 -.1,...1

N:C :-...kiT -', L5 '.T.0: -...07 -0,12 -0.1A -,

-0,76 -';.2:, ....4

-0,14 --.1; .-1,:v -0,07 _,.)4
-:2-.:

S7,smish

. : : ,;"1; :-1NT LE :-iNT ,_3P :-:NT sr,) :-DiT ,,c, :-:NT E,7[ -,..:N7 NL: 1.:4T .L.-. :_:,,,7

-:: :-:N- 6,:: 0.07 :1.1: 0.04 -1,04 --2:.9
:F. :-.kT J,17 .0(,' '2.,:7 -M7

....: 1,--i'r o. 0,i4 v.25. /),18 ,J.J:5

-').28 0.17 3.76 0.2 0,,:r:i -,, e.

0.'29 -,i,s :: ,6

,;;:-. '-IN' :;`? -; '.),I(/ '),I0 3.11 '1..1 '.1:5

:r :-:v !';.15 0.6 0.15 0.:7 '.17 p,i9 .

.,-
:1: ),9 0,15 ).,.4

,_: :-:v '..r'S o.15 q.16 '...1q ,:,,i1
. .125
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APPENDIX G

Between Language Correlations of IRAS
Growth Indices and SFST Summary Measures



;re-read:ng 4easures:

C,r-213.:.r.,Ts Between 1;45 5r:wt- :ntices 3fl

- Ecanisl, 81,,pary qasures ior tne
Saguia

IRAS Erctisrl (N.1751

Eloce

,:: 51.C;E l2F SLOPE L2C 3LCPE 15P EL2P8 SPO SLOPE NPC S'i CP7 ECC 508 ': 3_2;;
AL9,-PP 0:26 -0,02 -0.03 0,06 0.11 0.06 0.15 -,,03
Ji:NA° 0.12 -'.1.11 0.11 -f,.02 0.04 -0,01 0. )8 , 1

...
5N3L7' 02 -0,05 -0,01 o. :a -0.02 .00 f.',04 .00

"T DFf'._LI 0.06 -0.01 0,01 0.08 -0.07 v.:11 0. )9 -:,)6
:inn:er PETPli 0.03 :1.07 0.01 0.1: 0.01 ).07 0.11 0.04 0,06

1-729f ;FTRNR 0.14 0.07 0,06 0.15 0,09 0.15 0.25 -0.11
v2;DC1 -).06 0.A -0.12 -0.15 -0,27 -0,11 -0.05 -0.05 -0.0:
:ITN'N 0.02 0.14 -0,04 -0.10 -0.16 -0.05 -0,)8 0.02 -0.01
2'1P;93 -0.02 0.07 -0.06 -0.10 -0.16 -0.05 -0.04 -,.04 0.:1

5- intercept

:2: : :NT 1:OF 3-I4T 115C E-i1 LSP 5-iNT SRO S-:NT NRC 3-:N 8RC ':-041 NLL 3-',NT EY_ S-!kir
ALPPRR 0.38 0.17 0.32 0.35 0.21 0.24 0.1i 0,17

JNL:

0.23

0.20

).19

.12

0.08

0 12

0.35

v.07

0.23

0.23

0,24

0.21

0,15

0,17

0.08

:,10
-3:3- "Jrn.L.11 0,25 ,.13 0.11 0.16 0.33 0.20 0,1:

0,12 0.18 0,13 0.11 0.07 0.03 ) 03
:,11er :ET=.N; 0.21 ,-.07 0.18 0.13 0,15 0, '8 -:J.1.1: -.31

',1C;r2EL 0,17 ),16 0,24 0,24 .05 -0,(4

-J,10

0,17

v.13

c),2;

r:.3D

0.11

0,14

0,05

0,::0

,,'.., 8

0.':8

-,:V
, ,-5

-;;;

I-Interceot

vCIC 1-PIT v:R 1-iN7 LDC I-INT LE; 1-141 3RD 1-INT NRC i-iN EC 1-1'.7 :- EL: :-147
cupc -0.:6 -0.17 -0,38 -0.16 -0.17 -v.26 -P;,17

wR11N4m -0.08 -0.02 -0,12 -0.10 -0.07 -0.14 .00 -,.14
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PREFACE

In June 1978 the National Institute of Education (NIE) funded the
Southwest Educational Development Laboratory (SEDL) to conduct a longi-
tudinal study on the Teaching of Reading to Bilingual Children. Educa-
tors and policymakers alike have long recognized that tie ability to
read is essential for success in school, in work, and in life; yet many
children from second-:anguage backgrounds have trouble learning to read
in schools today. The majority of these youngsters are from Spanish-
language cackgrounds and from low income families. Special programs
designed to meet the needs of these children are provided in schools,
but there is limited research evidence to guide the development, evalu-
ation, and implementation of these programs. This study is intended to
provide information that will result in greater insights into wnat
constitutes a favorable learning environment for children from Spanish-
language backgrounds, what instructional sequences and events promote
successful and efficient learning of literacy skills, and what the lan-
guage and litlracy outcomes of current schooling practices are for a
large sample of these youngsters.

The study wa: conducted during the years of 1978 through 1984. It
is a comprehensive longitudinal investigation of the development of
reading skills from kindergarten through fourth grade for a representa-
tive sample of more than 350 children from bilingual backgrounds, and
for smaller samples of children who, on entry into school, were mono-
lingual in Englis.' or Spanish. In this "natural variation" study,
teaching and learning were carefully documented in field settings at
the several sites.

The goals of the study were to (a) describe variations in both
English and :.,panish language ability of students living in bilingual
communities, (b) document prevailing practices in reading instruction
For bilingual students, and c) investigate the relations between the
instructional program and student achievement for students with differ-
ing entry profiles.

Description of the St';dy

Surveys of the general and school populations reveal an increase
in the number of students whose language resources are not an ideal
match to the language of the school. An important question for educa-
tional practice and policy centers around the school's responsibilitieJ
in this situation. Bilingual programs, English-as-a-Second-Language
classes, classroom aides, and "sink-or-swim" approaches can all be
found in practice today. From limited evidence now available, none of
these techniques has emerged as the one best system.

Hispanics make up the largest and fastest growing school-age popu-
lation today. The demographics for some states show that over the next
decade they may constitute as much as a third to a half of the popula-
tion. In the state of Texas at present approximately one third of the
school children are from Hispanic backgrounds (approaching one
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million). They are found in virtually ever school district in thestate. Many of the school districts in the southern portion of thestate serve school populations of which 75% to 99% of the children arefrom Spanish-speaking backgrounds and, on entry into school, are oftenlimited in their ability to speak English and to profit from instruc-tion in that language. This population is not restricted to the borderareas, however. Large urban centers in the state report as much as 20%of their-school population from Hispanic backgrounds, with a concentra-tion of some 80% to 90% in certain of their schools.

It is well documented that, in general, children from Spanish-
speaking backgrounds, for whatever reason, often encounter difficultyin our nation's schools; they do more poor y on standardized tests thandoes the general school population, and their dropout rate is high.
Bilingual education, in which students are given instruction partially
through the home language unti' they have attained sufficient profi-ciency in English to benefit from English-medium instruction, has beenthe principal approach recommended by t'e Office for Civil Rights toensure access to equal educational opportunity for these children.Although many individual programs have had considerable success inimproving the academic performance of language-minority students, ithas not been demonstrated that these programs generally are reducinginequal:ty of educational opportunity on the large scale that wasenvisioned.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, andknowledge of the critical variables that determine success or failure,depends on a careful examination of the instructional program -- notjust the label over the classroom door, but the program as - ,ually
implemented by the classroom teacher.

Educators have raised several issues about the most effective wayto help bilingual children become proficient readers of English. Theseinclude (a) valid assessment of the student's ability in the languages
of the home and of the school, (b) the optimal balance of formal
instruction in both languages, (c ) th most effective transfer from
one language to the other, and (d) bilingual support within the class-room environment. A major thesis of the Teaching Reading to Bilingual
Children study is that addressing these issues (and others) requires acompre ensive and ecologically-valid

investigation of the linkage
between the child's language and the language of instruction.

Design of the Study

To achieve the objectives of the study, considerable attention wasgiven to the selection of schools, teachers and students, to the
instruments for assessing language and reading achievement, and to the
methods for evaluating the classroor; instruction. Each of these topics
is discussed briefly below.
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Schools, Classes and Teachers

iwenty schools and 200 teachers from six school districts partici-pated in the study. Included are variations in the nature of the read-ing program (a range from phonics-oriented to meaning-based), classroom
organization (some self-contained, others team-taught), and gradestructure (the range of grades in the individual school and the extent
of crossgrading both vary). The schools differed in size, SES, urban-
icity, locale, are makeup of the student body (from medium to high
concentration of bilingual students).

Student Cohorts

The study was undertaken in four cohorts or 'waves" of students.Three of the cohorts consisted entirely, or in large part, of bilingual
students. The first cohort was small (N=40) and of limited generality;the second was somewhat larger (Na80) and covered a slightly broader
array of contexts. The third cohort which was both larger (Na200) and
broader in its generality, incorporated a number of procedural improve-ments based on previous experience In the study and included a monolin-
gual English-sneaking sample. The fourth cohort consisted of a rela-
tively small sample (N=60) of monolingual Spanish-speaking students.

All of the bilingual sites were from the state of Texas, as werethe monolingual English-speaking students. The monolingual Spanish-
speaking students were from one si.e in Northern Mexico.

The original design of the study called for each student to be
assessed and observed from entry to kindergarten through exit fromthird grade. By covering the full range of the primary years, we wouldbe able to examine the transition from "learning to read" through
"reading to learn." For students in programs where the initial stages
of reading were in Spanish, we also considered it important to
determine tre transition to competence in English reading.

The original design was in fact implemented for the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed the intended design. Due to limited funding
in the later stages of the study the las\ two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples from the Texas sites were
observed from kindergarten tlirc.Joh second grade, and the monolingual
Spanish samples from the site in Northern Mexico were observed from
first through third grade (the program did not provide a kindergarten).

The monolingual samples were incorporated in the design to aid in
validating the instruments for student assessment. Both the English
and Spanish cohorts are small and not selected to be fully representa-tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the aiscussion on the adequacy of the
instruments for measuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual youngsters. Accordingly, comparisons



between the various samples will not be made in this report, nor do werecommend that others attempt such comparisons.

Language Assessment

Several types of data were collected for each student on Englishand Spanish proficiency, Each year, early in the Fall and again in theWinter and Spring, teachers rated their students' language skills.
Oral language proficiency tests were administered in the Fall of eachyear. Finally, audiotapad speech samples were obtained monthly on a
rotating schedule in three settings: in the classroom, on the play-
ground, and in the home.

Reading Assessment

Several instruments were used to measure reading achievement.
Standardized test scores (mostly English, were collected yearly. Moredetailed information was obtained from a battery of individually-
administered "performance based tests" in both English and Spanish. In
kindergarten, the Stanford Foundation Skills Test was employed to mea-
sure the child's pre-reading skills. From the end of first grade on,
the Interactive Reading Assessment System was administered during theSpring of each school year. This instrument provides independent mea-
sures of the student's skills in decoding, word meaning, fluency in
oral reading, and comprehension. Finally, informal reading inventories
were administered throughout the school year.

Classroom Observations and Teacher Interviews

Project staff conducted monthly observations of the reading
;nstruction in ea:h classroom and interviewed the teachers quarterly
about their instructional plans. The observation instrument documented
staffing patterns, grouping and organization, time allocation, the lan-
guage of instruction, the character of instruction, the materials and
procedures used, and the response of the students. The interviews
focused on the teacher's general instructional objectives, as well as
the objectives for individual target students. Taken together, these
two instruments yield a rich characterization of the classroom environ-
ment for the target students.

Student Entry Variables, Classroom Factors, and Reading Achievement

The primary goals of the analyses were to identify the general
relationships that character4ze variation in these factors and to look
for underlying regularities that are associated with success and
failure, both in the early stare of reading instruction and in the
year-to-year variations.

Documr

This report is one of a series of Eight documents contained in the
Final Report submitted to the National Institute of Education. A com-
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plete list of these documents is provided on the inside of the cover ofthis report.

The study was a collaborative effort among a number of individuals
acid institutions. All members of the research team contributed to the
thinking, planning, and writing of this series of documents, however,
,:he individual whose name appear, first in the list of authors was
responsible for preparing the partirolar document.

Austin, Texas
November 30, 1984

I

Betty J. Mace-Matluck
Wesley A. Hoover

Co-Principal investigators
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INTRODUCTION

In the previous volume, the reading performance of the bilingual
sample was discussed, and substantial individual differences in the
patterns of growth in both English and Spanish reading were evideA.
One of the main thrusts of this study is how such differences in
growth can be explained, and in particular, the role played by
instruction. As such, the study invested large resources in acquiring
information about the specific instruction the target sample received
over the early elementary grades in which their progress in readingwas being tracked. In this volume, these sources of information, and
the data obtained from them, are described. In the next volume, ine
link between these individual instructional indices and student
deviations in reading growth patterns will be discussed.

A coordinated system employing classroom observations and teacher
interviews was used in the study to (a) obtain detailed characteriza-
tions of the classroom instruction experienced by each of the students
in the study (b) document the teachers' general instructional objec-
tives, as well as those for individual students, (c) describe the
nature of the instructional program, both at the school and classroom
level, and (d) gather information about the teachers' background,
training, and language skills. The primary data sources employed for
describing individual student instruction are the Reading and Mathewa-
tics Observation System (RAMOS) and the Teacher Checklists (Check-
lists). These are the focus of this report and are described in
detail below. The remaining instruments, of which there are three,
are ancillary information sources that have utility for cross-
validation of tne primary sources. These include (a) the Bili,faual
Classroom Questionnaire (BCO), and its successor, the InverTE

Instruction (IBI), and (b) tne Survey of Teachers' gack-
rouna and Lan uriMills (STBLS). Both the BCO and IBI are based on

teat er ntery ews a ou aily teaching scheaules (e.g., subjects
taught, languages employed, length of instructional period, language
background of students), and thus: provide information relevant to
instructional language qsage across each of the language arts and
content areas taught in the school. The STBLS, again based on teacher
interview, provides information about each individual teachers'
educational background, training, and self-assessed skill in using
both English and Spanish in various settings ranging from the very
informal to the very formal. These three it ruments (BCO, IBI, and
STBLS) are not treated in this document; however, a copy of each of
the instruments is provided In Appe,.oices A and B, for the BCO/IBI and
the STBLS, res)ectively.

For the two instruments thr,t are the focus of this report (RAMOS
and (he:Llists), the specific structure of each is oresented below,
along Ah the procedures employed for deriving summary indices. This
is foliowed by a discussion of the descriptive statistics for these
derived sum, ' indices of instruction for the bilingual target
sample. Finally, a description of the methods employed in deriving an
in6ex of the primary larguage of the reading ogram over the primary
grapes (yers of Spanish reading instruction) is presented.
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READING AND MATHEMATICS OBSERVATION SYSTEM

The primary source of instructional data was obtained from
regular classroom observations. For each target student, these obser-vations were conducted during the scheduled reading period of thoseteachers with primary responsibility for providing reading instructionto the target student. In this section, the structure of the observa-
tion instrument is first described, followed by discussions of thedata collection and processing procedures, the derivation of summaryindices, and descriptive statistics on the aggregated measures for thebilingual sample. These are followed by descriptions of further data
reduction procedures which yielded factor scores, and a presentation
of their associated descriptive statistics and inter-correlations.

Instrument Description

The Reading and Mathematics Observation System (RAMOS) was
developed by Robert and Kathryn Calfee (Calfee & Calfee, 1974, 1976)
as a method of recording instructional

events occurring within
elementary school classrooms. Primarily designed to document the
presentation of reading, language arts and mathematics lessons, the
system is flexible, providing for easy modification. For example, the
set of codes used to characterize reading activities can be expanded
to suit particular needs, as was done in the Reading Diary Study
(Piontkowski, 1981) to encompass the broader range of skills and
materials more frequently found at the primary level.

The RAMOS system provides real-time documentation of classroom
:nstruction, unlike the time-siiFTTrigiiihods used in many other
systems. Using a special form, a trained observer begins an observa-tio by recording the current status of the instruction delivered as
applicable under each of the RAMOS categories, thus providing a base-
line account of the initial structure and content of the instructionbeing offered. From then until the end of the observation, any time
there is a change in skill or activity in one or more of "e specified
instructional categories, this change is identified and recorded along
witn the time at which the change occurs. Such documentation allows
an assessment of both the quality (as represented by the particular
code) and quantity (as represented by the number of minutes a particu-
lar code is employed) of effort spent by the teacher and students
ider each of the several categories of RAMOS.

Information is recorded or. 4n Event Form using computer-
compatible mnemonic codes contained on a Master Code ShEat. The EUP''..
Form is designed 4o answer some of the following questions about
classroom activities:

What is the classroom organization?

What is the structure of the groups of students? Now are
they organized?

2



Where are the target stu:ents (specific chliziren selected to
be observed as individuals)? In what groups?

Where are the instructors?

Who is doing the instructing and

What is *he classification of the instructor (teacher, aide,
volunteer, tutor, etc.)?

What role is the instructor playing (direct intruction,
discipline, classroom management, assessment, etc.)?

What is tne content of instruction?

What subject matter is being taught?

If reading is being taught, what sk ; and activities are
involve.;?

What materials are being used?

What is trle reeponse of the studentsto-instrurilyh?

Wh-* are the tasks required or expected of the students?

What is the judged level of attention to instruction? telt
is the relative adequacy of performance? What amount of
social interactial is there between F.adents':

In what ways, if any, are the activities of target students
different from those of the group?

With these general questions in mind, the RAMOS system was
aoanted to meet the specific needs of the Teachin Reedin;, to
i',;lingual Children Stuoy. In this version a ee a ee, 19781,
the basic format and content the system were retained. Some cate-
gories were removed from the E4tnt Form, modified to obtain informa-
tion of a more global nature,-704-707ded in he Ratin. Simmer Sheet
(not discussed in this report), which was complet by e o server
immediately follt.ing each observation. Other changes occJrred in the
content section of the Event Form where the reading codes were modi-
T117155. permit documents on to the SEDL research (changes
mainly concerned with the focus of instruction an materials, the
teaching strategies employed, and the language u$ ,d during instruc-
tional events) Io Appendix C, the RAMOS/SEDL-Event-Form, Rating
Summary-Sheet, Maitee Code Sheet, Definitions of Co emend Defini-
tions of except or ± e Summary
sheet) is discussed ft, .her

The Event Form (see Appendix C.) is a record in coded form of what
occurs in the classroom. The top of the page is used for basic infor-
mation: place, date, obse0ver, names of any s -1 materials used,



and the initial identification mid assignment of the target studentsand the intructors. The instructional categories contained on theEvent Form for capturing the subsequent sequence of classroom17.771170 are summarized below (refer to the Master Code Sheet inAppendix C for the specific codes allowed under iich category):

Tithe: the actual clock time .then the activities coded for aiTVin group begin (to the nearest minute on a 24 hour clock).

Targ.Jt Student: the unique identification number of a giventarget student, entered when the coded information line pertainsonly to tilat particular target student dnd not to the entire
group to which the target student is currently assigned.

Status: the status of the entered line of information, used to37UTERe whether (a) an instantiated group is (or is no longer)
being observed, ;5) a target student is involved in a different
instructional activity than the one the group is generally under-taking (or is returned.to doing the same activity as the other
students in the assigned group), or (c) a given activiq is
deemed to be important, but lasts less than thirty seconds (amomentary activity).

Gres ID: the unique identification number of the group beingmonitored.

Grout Number: the number of students assigned to the group under7servat on.

Instructor ID: the unique identification r-mner of the
171i177577Mociated with the group being observed.

Instructor Classification: the classification of the instructor
associated with the group being observed (e.g., teacher, aide,volunteer).

Instructor Role: the role the instructor is p',ying in
TiTrOTWFTErinstruction to the group reing observed.

Subject Matter: the nominal curriculum in use by the group under
observation.

Instructional Foci,!. the instructional emphases and strategies
o. the instruction undertaken by the group being observed ((ridersix skill headings of general, grammar, vocabulary, decoding,
comprehension, and interpretation skills).

Technique: the manner in which skills of visual or auditory
pattern rec^inition are presented by the instructor associatedwith the g: J. under observation (as parts-to-whole or
whole-to-,arts).

4



Lan ua e of Instruction: the language employed by the instructor
in t e de very of nstruction to the group under observation.

Primary Materials: the materials being used by the group under
observation which are the central focus of the instructional
event.

Ancillary Materials: the supplemental materials used by the
group under observation which are secondary to the primary
materials in their function.

Activity/Tisk: the type of activity chosen as a vehicle to
convey the instructional content to the group being observed
(under nine activity headings of lecture, discussion, independent
wolsk, questions/answers, recitation, audio-visual, transitional,
other reading-related activities, and non-reading activities).

Attention (Collection "ears 1-2): for the group being observed,
fTeCrie-Fver's rating f the overall attention of the students to
the assigned task.

Number of Nonen a ed Students (Collection Years 3-5): the number
o suents nteoserved-Troup who are not attending to the
task assigned.

Productivity: for the group being observed, the observer's
rating of the productivity of those students uegjeci in the
assigned task.

Noise/Social Interaction: for the group being observed, the
Th------1aFirrtTserversrigoi noise le%,e1 of the group (relative to
the activity/task being performed).

As noted above, the category of Attention was only enrloyek' in the
first two years of data collection; in the remaining three years, it
was replaced with the more specific index, Number of Nonengaged
Students -- this was the only major change made in the RAMOS
TWERITIFrit during the five years of data collection.

An example taken from a completed protocol will be used to.
demonstrate the method this system employs in coaracterizing instmc-
tion in the current study. Figure 1 (presented on the next tmo pages)
displays a completed sample Event Form taken from a Site 5, second-
grade classroom during the lii-E-7FIF-Ft data collection. This example
will be e b?sis of further examples used in describing the deriva-
tion ' instructional summary indices, so understanding it will
facilitate the understanding of subsequent discussions of procedures,

In the top panels of the Event Form, four target students are
identified; the first three are assigned to group 1 (containing 19
students with no associated instructor), and the fourth to group 2
(consisting of six students with the teacher). Interpreting the first
line of the protocol (from left to right), group 1 is formed at
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8:30; it consists of 19 children with no instructor present (`O' incolumn 10), and thus, instructor classification and role codes do notapply ('X' in columns 11 and 12). The subject is language arts ('L'in column 13); the instructional focus is sentence writing ('SWS' incolumns 14-16), and thus, technique does not apply ('X' in column17). The language of instruction is English ('E' in column 18), withthe chalkboard constituting the primary material, and paper and pencilused as supplemental
materials ('C'' and 'F'°' in columns 19-20 and21-22, respectively). The activity/task is independent work consist-ing of copying material ('WCM' in columns 23-25), and each of the.students is engaged ('00' in columns 26-27). The productivity of thegroup is rated ai medium with the noise level low ('M' and 'L' incolumns 28 and 29, respectively). In sum, the ciass:oom eveat codedfor group 1 is one where students are working inde4ndentl; at theirdesks, copying English sentences from the chalkboard with paoer andpencils. By scannirg down the Grati. ID category (column 7) an'llocating the references to group T, one can see that this characteri-zation continues throughout the 51 minutes of observation with only afew modifications: at 8:37, five students are taken frum group 1 toform group 3; at 8:42, t'-ree additional students leave the group foran ESL language laboratory (note that comment lines are coded with'0005' under the time category); at 8:58, four more students leave thegroup to form group 4; at 9:11, the three students who :eft earlierfor the ESL language

laboratory return; and at 9:17, the teacherbegins facilitating the seatwork of the group until the observation isended at 9:20.

Group 2 is also formed at 8:30, containing six students and theteacher, who is providing direct instruction ('N' in column 12). Thesubject matter is again language arts, but the instructional focus ison whole word recognition COW in columns 14-16). English is thelanguage of instruction; the primary materials are word cards, withsecondary materials being questions from the teacher ('WC' and 'QT' incolumns 19-20 and 21-22). The activity /task is reading and responding('RRR' in columns 23-25). All students are engaged, productivity ismoderate, and the noise level is low. Overall, the students areengaged in teacher directed instruction aimed at sight-word recogni-tion using word cards. This activity continues for five minutes whenthe focus switches from whole word recognition to znmpound words --one or more compound words have appeared in the word cards, and forthe next two minutes the teacher provides instruction on their struc-ture. At 8:37, group 2 is assigned the same task as group 1 (i.e.,copying material from the chalkboard), while the teacher begins workwith a third group of five children formed from a subset of thestudents in group 1.

Given this basis for interpretation, the reader is left to followthe instruction do(umented for groups 3 and 6. However, the use offour important conventions require explanation in the example p.e-sented in Figure 1. First, note that at 8:37, group 3 is formed, andin the two lines following the formation of this group, the assign-ments of target students 2 and 3 to this group are made -- employingthis procedure of tracking sl-:essiye group assignments, indi/idual
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target students may be tracked throughout the observation, thus
providing information on which to build individual instructional
profiles.

The second event worth special notice occurs at 9:00. Here tar-
get student 4 is observed doing something different from the assigned
group ('O' in column 6), and the difference indicated appears in the
activity/task category. While group 4 is generally involved in read-
ing and reiponding, target student 4 is asked to read aloud ('RRA' in
columns 23-25) for a minute; he is returned at 9:01 to the activity/
task of the group. Using this procedure allows the documentation of
instruction for an individual student ever when that instruction is
different from the group to which the student is nominally assigned.

The third point of special interest concerns the handling of a
fairly frequent event, that of momentary control. In Figure 1, at
9:06 such a momentary activity is noted ('M' in column C. The only
other entries for the line concern the instructor, and here, the
teacher is observed to be acting in a contra' lode ('C' in column 12)
over group 3. Prior to this time, the teach. was providing instruc-
tion to group 4, but some event within group 3, working independently
on the assigned copying task, required the teacher's attention for a
short period of time (less than 30 seconds). Had the control required
more time, then the teacher would have been assigned to group 3 and
removed from group 4. By using this technique, an assessmen« of the
number of interruptions requiring an instructor's management within an
instructional event can h made.

The fin.1 point of special interest concerns the last line cf the
observation which is always '0099' entered in the first four columns.
This is ,,imply the special code recognized by the analysis program to
mark the end of the observation.

Before turning to the procedures used to summarize the RAMOS
protocols, a discussion of the collection and initial processing of
the rav protocols will be given.

Data Collection and Processing

As discussed in Volume 2 (page 43) of this series of repati:s, zhe
study was quite fortunate in acquiring the skills of an exceptionally
able group of data collectvs at each of the six sites tc cur
delight, most remained with the study for Its duratior. Given the
complexity of the observation system, substantial training is
required, but the teaching experience each of the data collectors
possessed was quite useful in facilitating their aLquis:Lion cf 'ts
principles. In the late summer of the year of a site's initial entry
into the study, extensive training on the RAMOS (lasting about 1;4ve
days) was provided by personnoll expert in its use. Supoiementai on-
site training followed in mid-Fall and late Spring (each of about two
days duration); in subsequent years, three treenirg sessions (of some-
what shorter duration) were held at about these same times. in the



fourth year of data collection, all site personn_l were brought to
SEDL for two days of training in an effort to ensure uniformity in
classroom coding.

The data collection schedule (see Volume 2) called for monthly
classroom observations (October through Avil) of the reading instruc-
tion given each target student by the teacher with primary mesponsi-
bilitr for suJi instruction. The schedule was difficult to follow
given toe other duties the study assigned to the data collectors, and
the spreading of target students after their initial selection to all
available classrooms in subsequent grade levels. Ps a result, only
five to six of the scheduled seven observations were generally
obtained each year.

Completed protocols were received at SEDL on a montnly basis, and
in-house staff checked their coding for completeness and accuracy.
Continual communication between SEDL staff and field observers was
essential, and allowed uniform handling of special cases as they were
encountered. Once checked, the raw protocols were then entered into
computer files, frequency analyses conducted, and identified coding/
entry errors corrected. As detailed below, the raw alphanumeric codes
were then transformed to ordinal numeric codes based on scaling
outines, and summary indices of the instructional dimensions of
interest for each target student in each observation were generated.
These files were tnen segregated into English and Spanish reading
observation summaries. At the end of the data collection phase of the
study, these laaguage-specific collection year summary files were then
merged to create language-specific instructional year summary files
(i.e., English and Spani:h summary files orga.iized by instructional
year, kindergarten through fourth grade).

Segregation of English and Spanish Protocols

As mentioned above, once entered into .omputer files, individual
target -tudent summaries (i.e., summaries .,aced on individual observa-
tions) were segregated into English reading instruction and Spanish
reading instruction observations. These distinctions were made mainly
on the basis of the primary language of the materials used in the
instructional groups each target student was assigned (information
about the language of the materials was contained at the top of each
Event Form). Similar information about the language of materials as
indicated on any Cherklists obtained during the same period of time
(discussed in the next major section) were also reviewed, and any
discrepancies between these information sources were checked with the
field observer (or relevant teacher) to determine whether a given
student at a given time was primarily enrolle; in an English, Spanish,
or dual language reading program.

Once these fi;es were created, the individual student summaries
were. checked to determine the amount of time on which each summary was
based :i.e., the number of minutes the student was actually observed
in each summarized protocol). Since some summaries were found to be
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based on little actual observation time (e.g., students leaving the
classroom to attend language labs held in other rooms), all summaries
Jased on 10 or fewer minutes were removed from the files and did not
enter into any subsequent analyses. Of the remaining protocols, the
average observed time was about 40 minutes (see the tebles presented
below which provide these statistics for each instructional year). We
now turn to a discussion of the procedures used to summarize the raw
RAMOS English and Spanish reading protocols.

lerivation of Summery Measures

Instructional dimensiu .s were quantified by constructing scales
from tne raw codes under each of the RAMOS categories. The scales
derived and the values assigned individual codes under each scale are
delineated in the Definition of Scales contained in Appendix C; these
are briefly summarized below. The selection of the instructional
dimensions to be assessed was based on both a theory of independent
component process in reading (see Volume 5), and knowledge about the
characteristics of effective instruction. liven (1) the theory that
reading consists of a set of relatively independent component pro-
cesses, (2) a measurement system which has been designed to assess
growth in each of these components (namely, the Irteradiie-Readin
Assessment Sy stem), and (3) a theory of what genera c arac er s cs
crinstructfOn are important in its effective delivery, then assessing
the dimensions of instruction which theoretically should advance skill
in these components is both natural and critical.

This derivation and assignment of raw RAMOS codes to ordinal
scale values were based on the judgement of SEDL staff expert in both
reading acquisition and elementary school instruction. Clearly, the
theoretical base of the assignments may be open to question, but part
of their assessment must be left to their usefulness in predicting
reading growth (the subject of Volume 7). The instructional
dimensions derived are summarized below:

Number of Students: the number of students contained in th,
instructiona group.

Classification: the level of the instructor's formal training,
ranging from minimal (volunteer) to mid-level (teacher aide) to
substantial (substitute teacher, resource teacher, teacher).

Role: the level of formal instruction provided, ranging from
mfnTrnal (preparation, control, management) to mid-level
(facilitation) to substantial (direct instruction).

Suoject Matter: the amount of reading generally required by the
subject being taught, ranging from minimal (class business, art)
to mid-level (science, mathematics) to substantial (reading).

Instructional Focus: the relative explicitness of the
instructionii-Wnies and strategies employed in three
instructional subcategories:
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Letter-Sound Unit: the relative eAplicitness of the
TWiLFUEFF3Tir emphasis placed on decoding, ranging from workon isolated units (auditory

discrimination, letter
recognition, letter-nave work) to non-explicit letter-soundpairing (whole word recognition, spelling practice) tcexplicit letter-soun6 pairing (letter cluster-sound
recognition, letter-sound recognition, spelling patternrecognition).

Word Unit Meanin-: the relative explicitness of thens ruc ona emp asis placed on word meaning, ranging fromlow (dictionary usage) to mid-level (noun derivative,
compound words) to high (antonyms/synonyms, vocabulary
enrichment).

Sentence and Text Units - Meaplills: the relative explicit-
the-Thstructional emphasis placed 'n sentence and

text meaning, ranging from low (literal facts) to mid-level
(story sequence, predicting events) to high (major ideas,
making inferences).

Technique: the type of technique in which skills of visual orauditory pattern recognition are presented, as either pa,.,-to-whole or whole-to-parts.

!anguago of Ihstimetion: the language used in instruction
deliVery, FITITR-Triiira11 Spanish to alternating usage ofEnglish and Spanish to all English.

Materials Primar and Ancillary): the amount of text containedn e ma er 3 s use., rang ng rom minimal (art material, taperecorder) to mid-level (phrase card, chalkboard) to substantial(basal reader, library book).

Activity/Task: the level of formal language demand required by
particular activity/tasks in three instructional subcategories:

Non - instructional: the type of instructional activity/task,as either non-instructional (clean-up, wait time) or
instructional (all other activity/tasks). [Note: low
values correspond to fewer instructional activity/tasks,
high values to more instructional activity/tasks.]

Indeendent: the level of formal language demand for
act v y asks classified as independent work, ranging from
minimal (art activity, copying material) to mid-level
(writing from dictation, writing answers) to substantial
(test taking, creating writing).

Listening and Responding in Group:. the level of formal lan-
guage demand for aelivity/tais-Ziassified

as listening and
responding in groups, ranging from minimal (music activity,
playing games) to mid-level (watch-listen, listen-story) to
substantial (listen-lecture, discussion-speak).
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Attention (Collection Years 1-2): the attention of the instruc-
fT3MFoup as r..i.ea relative to the activity/task required,
ranging from low to medium to high.

Number of Nonen a ed Students (Collection Years 3-5): the number
TriFainscnnan nteinstructional group who were not
engaged in the activity /task being conducted.

Productivity: the rated productivity of the instructional group,
ranging from low to medium to high.

Noise: the level of noise as rated relative to the activity /task
required, ranging from low to medium to high.

In deriving these scale measures, each protocol contained in the
raw RAMOS code computer files were "rectified" by a computer program
that generated a line of characters for every minute of the observa-
tion period for each instantiated group, with each such line reflect-
ing the codes in effect during that minute under each of the RAMOS
categories. Thus, the raw RAMOS protocols, which the observer
completed whenever a change in a RAMOS category occurred for a given
group, were expanded by the program to reflect the minute-by-minute
record of the groups under observation. The program generated a set
of six such minute-by-minute descriptiors, ooe for each of the six
possible groups under observation, thus providing a minute-by-minute
account of the status of each RAMOS category for each of a maximum of
six groups instantiated at any given time. Since group data were not
the subject of this study (although they are available), but rather,
the data concerning individual tat ;et student instruction, the analy-
sis program was designed to give a similar minute-by-minute account of
the instruction received by individual targets. The program identi-
fied a given target student at the beginning of the observation
(through an assigned unique identification number), and then tracked
that student throughout the observation, regardless of the group (or
more frequently, groups) the student may have been assigned to over
the course of the observation period.

The "expansion" 0 the saoile protocol given in Figure 1 will be
used to illustrate these procectres. Table 1 identifies the contents
of the column information contained in the sample raw code minute-by-
minute expansions; Figure 2 depicts the expansion for target student 1
(unique identification number 5099) from the example protocol; and
Figure 3 gives the same expansion for group 1 of that protocol (the
interested reader is referred to Appendix 0 for the expansions gene-
rated for target students 2, 3, and 4, and for groups ?, 3, and 4).

The first 16 columns of numters in Figures 2 and 3 pro-ide iden-
tification information for determining the target student, teacher,
and date of oi,:ervation. In columns 20-21, the minutes of the obser-
vatiun are listed, and the remaining columns contain the raw values
for each of the RAMOS categories. As shown in Figure 2, all category
entries are coistant for the first 28 minutes of the observation for
this student, except for group size, which chauged at minutes 8 and
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Table 1

Variable Positions in RAMOS Expanded Raw Coding Analyses

COLUMNS

01-04

05-01

08

11-16

20-21

23

24

25-26

27

28

2,

30

31-3:3

34

33

36-37

38-39

40-42

4:-44

45

46

41

50

53-9

57-58

VARIABLE

STUDENT ID (Student analyses only)

TEACHER ID

GROUP ID (group Analyses only)

DATE OF OBSERVATION

MINUTES

STATUS

III
NURSER OF STUDENT=.

INSTRUCTOR: ID

INSTRUCTOR: CLASSIFICATION

INSTRUCTOR: AME

MST
INTRUCTIOPiLFOCUS

1-2MNIOUE

LANGUAGE OF INSTRUCTION

PRIMARY NATERIALS

ANCILLARY MATERIALS

ACTIVITY-TASK

NURSER NON-ENGAGED

PRODUCTIVITY

NOISE

ATTENTION

MOMENTARY CONTROL

OBSERVATION LENGTH IN MINUTES

OBSERVED LENGTH IN MINUTES
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Figure 2. RAMOS expanded raw coding for target student 5099 based on
sample protocol.
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Figure 3. RAMOS raw coding for group 1 based on sample protocol.
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13. At minute 29, this target student was assigned to group 4 for
reading instruction directed by the teacher. This instruction lasted
until minute 48, and reveals changes in the teacher's role, instruc-
tional focus, technique, materials, and activity/task during these 19
minutes. At minute 49, the student was returned to the language arts
activities originally assigned, and continues that work until the
observation ended three minutes ;er.

Figure 3, showing the raw code expansion for group 1, reveals no
changes in any of the RAMOS categories with the exception of group
size (changes in Number of-Students at minutes 8, 13, 29, and 42) and
those categories RsMETrvrifFe instructor (not present with the
group until the last four minutes of the observation). Recall that
these group data are not of primary import for this study, but rather
the data based on individual target studerts -- they are discussed
here only to show the contrast between student and group level
analyses.

The next step taken in the analysis of these protocols was to
convert the raw RAMOS codes contained in these minute-by-minute list-
ings to their numeric assignments under each defined scale. Again,
the process will be illustrated by reference to the raw code expan-
sions described above for target student 1 and group 1 in the sample
protocol. Table 2 identifies the contents cf the column information
contained in the sample numeric code conversions; Figure 4 depicts the
coded expansion for target student 1 corresponding to the raw coding
given for this student in Figure 2; and Figure 5 gives the same
expansion for group 1 of that protocol corresponding to the raw coding
given in Figure 3 (the coded expansions for the remaining target
students and groups appearing in the sample protocol are included in
Appendix 0).

As in the r.mv code expansion figures, the first 16 columns of
numbcrs in Figure 4 provide identification information for the target
student, teacher, and date of observation. In columns 20-21, the
minutes of the observation are listed (starting from minute 1), and
the remaining columns to the right contain the coded values for the
RAMOS scaled categories. In these categories a value of zero has
special significance -- it drls not indicate a low value (except for
the number of students and the number of nonengaged students), but
rather that scaling was no_t_aOlicable. For example, for the
Inst uctor Classificatios appearing in columns 28, a value of
'Tappears for the first 28 minutes and the last 4 minutes, as no
instructor was with this target student during these times. However,
for the 19 minutes an instructor was present with this target student
(minutes 29 through 47), a non-zero value reflecting the scaling of
the instructor's classification appears. During this time, the
teacher was providing direct instruction to the group to which this
target student was assigned, and the scale value of '7' is found
during these minutes, reflecting the high level of formal training
associated with the instructor (a teacher). A similar pattern 'colds
for the category of Instructor Role coded in column 29.

$773



Table 2

Variable Positions in RAMOS Expanded Scale Coding Analyses

MUMS
VARIABLE

01-04
STUDENT ID (StUdElt ifleYSOS only)

03-07
TEACHER ID

08
GROUP ID (group analyses only)

11-16
DATE OF OBSERVATION

20-21 NINUTE1
23-26

NURSER OF STUDENTS
21

INSTRUCTOR: CLASSIFIZ4TION
24

INSTRUCTOR: ROLE
30

SUIJECT
1Z

INSTRUCTIONAL FOCUS: LETTER-SOUNO U4IT

INSTRUCTIONAL FOCUS: NORD UNIT
14

INSTRUCTIONAL FOCUS: SEME1(E1TE1T UNITMIME
3T

LANGUAGE OF INSTRUCTION
38

PRIMA, MBT3IALS
39

ANCILLARY MATERIALS
41

ACTIVITY-TAM NON-INSTRUCTIONAL
42

ACTIVITY-TASK: INDEPENDENT
43

ACTIVITY-TASK: LISTENING/RESPONDING IN GROUP
43-46

NURSER NU-ENGAGED
47

PRODUCTIVITY
40 NOISE
44 ATTENTION
52

MOMENTARY CONTROL
33.-56

OBSERVATION LENGTH IN MINUTES
39-60

OBSERVED LINGIN IN MINUTES
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Figure 5 . RAMOS expanded scale
protocol

coding for group 1 based on sample
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Continuing with the example given in Figure 4, the three sub-
scales derived from the raw codes ender the category of Instructional
Focus (namely, Letter-Sound Unit, Word Unit - Meaning, OrleRTOTZT--
and rext Unit - Meaning) appear in columns 3234, respectiviTY7-77r
instruction pertaining to decoding (Letter.;Sound Unit), the only
applicable codes appear during the first 12 minRiiThe teacher is
instructing the group (minutes 29 through 40): the first 8 minutes of
'GCN' receive mid-scale values of '2' (work on contractions represents
relatively non-explicit instruction in letter-sound pairing); the
following one minute of 'OCS' receives a top scale value of '3' (work
on letter cluster-sound recognition represents explicit instruction in
letter-sound pairing); and the final three minutes of 'SOR' receive
mid-scale values of '2' (work on oral reading fluency represents in-
struction which is relatively non-explicit in letter-sound pairing).

In column 33 of Figure 4, the category of instruction devoted to
t-word meanings (Word Uni;;Meaning) is coded, and it is always repre-

sented as zero ITIETs sample observation. This indicates that of all
the instructional focus codes appearing in the expanded raw coding of
this observation for this student, no code was found that applied to
this subscale of Instruction -- during this observation, nis student
received no instruction related to the teaching of the meanings of
words.

The reader is left to track the coding of the other instructional
dimensions for target student 1, and also for group 1 (identically
structured) as displayed in Figure 5. What is important to keep in
mind at this point is that the expanded, scaled RAMOS protocols, as
displayed in Figure 4, represent a set of instructional dimensions
with respect to both their quality (reflected in the relative magni-
tude of the scaled values) and quantity (reflected in the number of
such scaled values). All that remains is to reduce such expanded
protocols to a smaller, morfe manageable, set of measures which can
retain these features of quality and quantity.

The final step involved in summarizing a given student's instruc-
tion during a given protocol was tc compute a set of indices based on
the expanded scaled codings just described. First, the mean value of
all applicable (i.e., non-zero) scale values within a given scale was
computed as an index of the quality of that instructional dimension.
Second, the s*gndard deviation of the scaled values around the mean
value was computed as an index of the variability of the quality of
instruction under the instructional dimension. Finally, the percent
of time in which applicable codes were found, relative to the total
amount of ti ie the student was observed, was computed as an index of
the quantity of the instructional dimension found during the
observation.

In illustrating this procedure, these sets of summary indices for
the four target students identified in the sample protocol are dis-
played in Figure 6; Figure 7 displays similar information based on the
our groups realized during the observation.



STO

ID

TCH RCRO

ID NUN IATE

INST FOCUS:

NON INST INST LET- SENT

$US ass ROLE SUBJ SNO NORD TEXT

ACTIVITY-TASK:

NA': MAT: NON- LSTN NON-

TECH LANS PRIM AMCL 1NST IMDP RESP EN6D PRDC NOISE

WI TOIL STD

ATM (HIR 08SR D8SR

5091 202 01 012443 9.2 7.0 8.5 0.4 2.1 -1.0 1.0 1.0 3.0 5.4 4.4 2.0 1.0 2.8 0.0 3.0 2.0 -1.0 -1.0 51 51
5099 202 82 012483 3.4 0.0 1.1 0.5 0.3 -1.0 u.0 0.0 0.0 1.4 0.8 0.0 0.0 0.4 0.0 0.0 0.0 -1.0
5099 202 03 012413 99.9 37.3 37.1 99.9 23.5 -1.0 76.5 17.6 99.9 19.1 76.5 19.9 62.7 37.3 99.9 99.9 99.1 -1.0

5109 202 01 312483 6.9 7.0 7.1 8.4 2.1 -1.0 1.0 1.0 3.0 5.9 4.8 2.0 1.0 t.3 0.0 3.0 2.4 -1.0 1.0 51 51
5109 202 02 012483 4.9 0.0 1.4 0.5 0.4 -1.0 0.0 0.0 0.0 1.5 0.7 6.0 0.0 0.5 0.0 0.3 0.0 -1.0
5109 202 03 012483 99.9 41.2 41.2 99.9 27.5 -1.0 66.7 9.8 99.9 94.1 56.7 99,9 51.8 41.2 99.9 96.1 99.1 -1.0

512e 202 01 012483 6.9 7.0 7.1 8.4 2.1 -1.0 1.0 1.0 3.0 5.9 4.1 2.0 1.0 2.3 0.0 3.0 2.0 -1.0 1.0 51 5!
51:0 202 Ok 012483 4.9 0.0 1.4 0.5 0.4 -1.0 0.0 0.0 0.0 1.5 0.7 0.0 0.0 0.5 0.0 0.3 0.0 -1.0
5120 202 03 012483 99.9 41.2 41.1 99.9 27.5 -1.0 66.7 9.8 99.9 94.1 66.1 99.° 58.8 41.2 99.9 96.1 99.9 -1.0

5259 202 01 012483 5.7 7.0 9.0 8.0 2.0 2.0 1.0 -1.0 3 0 4.9 4.7 2.0 1.0 3.0 0.0 3.0 2.0 -1.0 -1.0 51 51
5259 202 02 012483 0.7 0.0 0,1 0.0 0.0 0.0 0.0 -1.0 0.0 0.3 0.7 0.0 0.0 0.0 0.0 0.0 0.0 -1.0
5259 202 03 012183 99.9 14.7 13.7 99.9 9.0 3.4 86.3 -1.0 99.9 99.9 99.9 99.9 86.3 13.7 99.9 99.9 79.9 -1.0

Figure 6. RADIOS derived summary indices for four target students from the Site 5 second grade protocol.
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INST FOCUS; ACTIVITY-TASK:

TCH 6RP RCRD NON INST INST LET- SFN1 MIT: NAT: NON- 15114 NON- NANI TOL STD

ID ID NUN DATE STK CISS ROLE SUBJ SND VORD !E1T TECH LANG PRIM ANC'. INST 1NDP RESP ENO PIM NOISE ATIN CNTR OBSR OBSF

202 1 01 012483 11.2 1.0 6.0 8.0 -1.0 -1.0 1.0 -1.0 3.0 5.0 5.0 2.0 1.0 -1.0 0.0 3.0 2.0 -1.0 -1.0 51 51

202 I 02 012483 3.8 v.0 0.0 0.0 -1.0 -1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 -1.0

2(2 1 03 012483 99.9 7.8 7.8 99.9 -1.0 -1.0 99.9 -1.0 19.9 99.9 99.9 99.9 99.9 -1.0 99.9 99,9 99.9 -1.0

?AL' 2 01 012483 5.7 1.0 9.0 8.0 2.0 2.0 1.0 -1.0 3.0 4.9 4.7 2.0 1.0 3.0 0.0 3.0 2.0 -1.0 -I." 51 51

2v 2 02 012483 0.1 0.0 v.0 0.0 0.0 0.0 0.0 -I." 0.0 0.3 1.7 0.0 0.0 C.0 0.0 0.0 0.0 -1.0

22 2 03 012483 99.9 13.7 13.7 99.S 9.8 3.9 86.1 -1.4 99.9 51.9 99.9 99.9 86.3 13.7 99.9 99.9 99.9 -1.0

rsJ 202 3 01 012483 5.0 7.0 7.1 8.5 2.1 -1.0 1.0 1.0 3.0 6.1 4,7 2.0 1.0 2.3 0.0 3.0 2.0 -1.0 1,9 51 '4

LO
202 3 02 012483 0.0 0.0 1.4 0.5 0.4 -1.0 0.0 0.0 0.0 1.6 0.7 0.0 0.0 0.5 0.0 0.3 0.0 -1.0

2A2 3 03 012463 99.9 47.7 47.7 91.9 31.8 -1.0 61.4 11.4 99.9 93.2 61.4 59.9 52.3 47.1 99.9 95.5 99,9 -1.0

202 4 01 012483 4.0 7.0 0.5 8.8 2.1 -1.0 1.0 1.0 3.0 5.9 3.7 2.0 1.0 2.8 0.0 3.0 2.0 -1.0 -1.0 51 23

702 4 02 012403 0.0 0.0 1.1 0.4 0.3 -1.0 0.0 0.0 0.0 2.0 1.0 0.0 0.0 0.4 0.0 0.0 0.0 -1.0

202 4 03 012483 99.9 82.6 82.6 99.9 5?.? -1.0 47.8 AI 99.9 99.9 47.8 99.9 17.4 82.6 99.9 99.9 99.9 -1.0

Figure 7. RAMS derived summary indices for four groups from the Site 5 second grade sample protocol.
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Treating Figure 6 first, the first four columns again give
student-protocol identification information (student identification
number under STD ID, teacher identification number under TCH ID,
record numberTATO. RCRD NUM, and observation date under tIATE). The
remaining Columns toT5F7Tiht cover the RAMOS scales, ana-Tire
presented under mnemonis headings.

For' the first target student, Figure 7 displays values of 11.2,
3.8, and 99.9 under the category of NuMber.ofStudenti (NUM STDS),
representing the mean (record numberWarcr"---v-aeviati717or.ecord
number 2), and percent of time (record number 3) which summarize the
size of the group this student was associated with during the observa-
tion. Thus, the average group size was about 11 students; the stan-
dard deviation of 3.8 students indicates that the group size had a
fair degree of fluctuation, and the percent value of 99.9 indicates
that group size information was available for this student for the
entire period observed (due to space limitations, values of 100% were
entered in the data files as '99.9', but such values were converted
back to 100% in all analysis programs).

Recalling that the instructor was only associated with target
student 1 during a 19 minute period, the summary indices displayed in
Figure 6 for this student under Instructor Classification (INST CLSS)
are the following: (1) mean value of 7.0 (indicati-ng that whenever an
instructor was present with this student during this observation, that
instructor's average level of formal training was high), (2) standard
deviation of 0.0 (revealing that the level of formal training of any
instructors associated with this student during this observation did
not vary), and (3) time percentage of 37.3 (showing that this student
was with some instructor for slightly more than a third of the
observation -- 19 minutes observed with an instructor divided by 51
minutes of observed time).

As a third example, recall that no applicable codes relating to
instruction dealing with word meanings were encountered in the sample
protocol for target student 1 -- the relevant entries for this student
in Figure 6 (student 5099 under INST.FOCUS: WORD) are all '-1.0',
demonstrating the use of this value to mark cases where no applicable
codes for a given scale were found during the time the student was
observed. A similar use of this coding is seen under the category for
Attention (ATTN); here all students and groups receive values of
'-1.0' sinciTWe sample protocol comes from the Year 5 data collection
period which did not use this category, instead employing the more
specific Number of Nonengaged Students.

Two additional categories are important to note. First, the
number of momentary controls observed (discussed earlier) is repre-
sented as a simple sum. As shown in Figure 6 under MMNT CNTR,
appropriate values of '1.0' are entered for the two students (5109 and
5120) assigned to the group affected by the single momentary control
found in the sample protocol (entries of '-1.0' for the other two
students signify that no such controls were found). Second, the total
length of the observation in minutes, as well as the number of minutes
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the target student (or group, depending upon the analysis) wasobserved, is calculated. Figure 6 shows both these values to be 51minutes for the four target students. However, the group data
presented in Figure 7, show that only the first two groups existed
throughout the observation, with groups 3 and 4, formed for only 44and 23 minutes, respectively.

Again, the interested reader is left to explore the correspon-
dence between the remaining summary indices and the relevant expandedscale codings. Such summary indices were computed for each of the
RAMOS scales described above, and provide estimates of both the
quality and quantity of the defined dimensions of instruction. Theuse of the term "quality" here does not imply any evaluation of the
appropriateness of the instruction -- the skills of the students in a
given group may be such that certain types of instruction are obvi-ated. However, this information provides a basis for assessing the
kind of instruction received (i.e., its quality and quantity relative
to the dimensions defined in this study), and subsequent analyses will
provide assessments of whether or not instruction so defined influ-
ences relevant reading skills of these students.

Finally, it should be noted that while both the raw and coded
expansions described above were available from the analysis program
created to compute the summary indices, the actual computing algorithmdid not require such expansions be made -- they primarily serve a
pedagogical function in explicating the meaning of the derived summaryindices.

The summary indices just described are the basic measures of
instruction employed in this study, yet they arc not the end-productused in the analyses integrating reading skill and instruction. The
derivation of these measures is discussed next.

Aggregation Procedures

The average scale values obtained from individual protocols (as
just described) were next themselves averaged within semester for each
individual target student (i.e., all protocol WiFiqiirirrgiven
student within a given semester were collected, then averaged).
Finally, the Fall and Spring average semester values were averaged to
obtain a yearly average value for each target student for each scale
(thus giving equal weighting to Fall and Spring observations in cases
where the numbers of observations, or lengths of observation for a
given student, were not equally distributed across the two semes-
ters). The interpretations of the resulting quality and quantity
values are not changed: for a given scale, the quality index repre-
sents the average scale value and the quantity index represents the
average percent of student time spent in the instructional dimension
relevant to that scale (with both indices based on equal weightings of
Fall and Spring observations). These values are the basis of most of
the subsequent analyses.



In computing these averages over individual obseration
summaries, it is important to note that all instructional focus and
activity/task percentage values of 1-1c01 (indicating that the obser-
vation contained no codes applicable to the particular scale) were
converted to 0.0% for the purpose of computing an average over the set
of observations for a given semester. For instance, if codes relevant
to the IFWO scale were not encountered in one observation, but were
encountered in 20% of a second observation, then averaging these per-
centages across the two observations would result in a value of 10%
rather than the 20% value i.nat would result if the value of '-1.0' in
the first observation was considered missing.

One final procedural point needs to be noted. In general,
students w,-e assigned to a single teacher for ading instruction
throughout the year. For the majority of cases where this was not
true, changes in reading teachers occurred at semester break upon
return from the Christmas holidays. For the few remaining cases,
changes occurred at the beginning of the year (usually in kindergar-
ten), as class assignments in general were seLled; observations for
these initial reading teachers were dropped from subsequent analyses.
Thus, in general, all semester averages for a given target student
were based on observations for a single teacher -- only in the rare
cases where teachers left the school during the year and Jere subse-
quently replaced, were observations from different teachers averaged
within semester.

Reliability

The interrater reliability of the RAMOS was assessed through
informal means. At the end of the first intensive training session
conducts A during the first year of a site's entry into the study, the
data collectors together observed a number of classroom reading
periods. Their protocols were compared at the end of the day, and in
general, few major discrepancies were found; those that did appear
were discussed and a standard handling of any divergent coding was
agreed upon. As mentioned above, data collectors mintained close
contact during the year, both among themselves and with SEOL staff,
thus facilitating communication about any problematic cases
encountered.

Descriptive Statistics

In this section, the descriptive statistics on the RAMOS summary
indices for the bilingual sample are described, treating English
first, then Spanish.

Instruction in English Readin

In presenting the English reading observation summaries, first
the aggregate data are discussed for the entire bilingual sample, then
the differences in instruction found for individual sites.
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Aggregate Descriptive Data

For the English reading protocols, Tables 3 and 4 display the
descriptive statistics (mean, standard deviation, and number of cases)

.for the average quality and quar`ity indices of instructico, respec-tively. The deta are summarized for each of the five instructionalyears, and the in3tructional scales appear under mnemonic headings.For the quality indices (Table 3), the following four-character scalenames are used (the characters MN appended to these names stand forMean):

NSTD: Number of Students
CLSS: Instructor: Classification
ROLE: instructor: Role
SBJC: Subject
XFLT: Instructional Focus: Letter-Sound Unit
IFWD: Instructional Focus: Word Unit - Meaning
IFST: Instructional Focus: Sentence/Text Unit - Meaning
TECH: Technique
LANG: Language of Instruction
NATI: Primary Materials
MAT2: Ancillary Materials
ATNT: Activity/Task: Non-instructional
ATIN: Activity/Task: Independent
ATLR: Activity/Task: Listening and Responding in Group
NEN2: Number of Nonengaged Students (Version 2, Years 3-5)
PRIX: Productivity
NOIS: Noise
ATT1: Attention (Version 1, Years 1-2)
CTRL: Number of Momentary Controls
0B7M: Observation Time
STTM: Student Observed Time

For the quantity indices (Table 4), t'lle samr four-character scale
Ames are used (the characters PR appended to these names stand for
Percentage), but the following ailitional scale values are included.
First, IFLTPR is the total average percentage of time )1 which an
applicable focus code was found (i.e., it is the aver-
aged total of the percent of time associated with the three scales
derived from the instructional focus codes: IFLTPR, IFWDPR, and
IFSTPR). As such, it represents the percent or -FT;e during which the77iii7ation observed is focused on literacy skills. Second, IFT2PR is
a similar average, but leaving out IFLTPR -- it represents thi-VitTage
percent of literacy-focused instruct-TOMla time which is not devoted tc
decoding instruction. Similarly, ATTTPR represents the total average
percentage of time in which an instructional activity/task was
conducted -- it is the averaged total of the percentage of time
associated with the two :tales derived from the activity/task codes,
ATINPR and ATLRPR.

It is important to note that the instructional focus and
activity/task total percentages (namely, IFLTPR and ATTTPR) will not
necessarily sum to 100%. When they do, ifT7TeatesFFirfor the
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Table 4

Reading and Mathematics Observation System - English:

Descriptive Statistics on the Quantity Indicei. of Instruction

by Instructional Year for the 3ilinguil Sample

Scale Statistic IVO IY1 IY2 IY3 IY4

CLSSPR M 79.0 66.0 67.4 65.2 67.1

CLSSPR S 19.6 23.0 23.2 20.8 21.0

CLSSPR N 140 215 224 94 59

ROLEPR M 79.2 66.4 70.3 66.6 70.7

ROLEPR S 19.2 21.0 20.6 19.5 19.7

ROLEPR N 140 212 222 94 59

IFLTPR M 49.4 52.3 57.3 44,6 29.5

!APR S 25.5 20.3 18.8 17.3 18.0

IFLTPR N 140 215 224 94 59

IF$DPR M 9.1 4.8 6.9 14.3 20.1

IFWDPR S 12.8 8.9 9.7 12.1 12.4

IFWDPR N 140 215 224 94 59

IFSTPR M 9.3 28.7 27.3 30.0 36.5

IFSTPR S 10.0 21.2 18.5 16.7 18.3

IFSTPR N 140 215 224 94 59

MATIPR M 88.0 93.6 93.9 93.2 91.1

MAT1PR S 10.4 6.7 7.5 5.8 7.8

MAT1PR N 140 215 224 94 59

MAT2PR M 48.0 65.2 62.3 72.1 74.5

MAT2PR S 26.9 17.3 22.1 15.8 20.0

MAT2PR N 119 210 220 94 59

ATINPR M 21.0 49.6 46.8 37.6 TT
II

7
1.1

ATINPR 5 19.2 24.7 19.8 16.1 19.7

ATINPR N 140 215 224 94 59

ATLRPR M 67.1 41.9 45.6 51.7 53.0

ATLRPR S 23.2 22.7 18.6 18.9 21.1

ATLRPR N 140 215 224 94 59

IFTTPR N 67.8 85.8 91.4 88.9 86.1

IFTTPR S 29.3 14,1 9.4 7,7 10.4

IFTTPR N 140 215 224 94 59

IFT2PR N 18.4 33.5 34.1 44.3 56.6

IFT2PR S 18.6 19.9 19.5 17.3 20.5

IFT2PR N 140 215 224 94 59

ATTTPR M 88.1 91.5 92.4 89.3 86.3

ATTTPR S 13.9 7,2 8.8 6.6 9.7

ATTTPR N 140 215 224 94 59

IFLTRP M 74.6 61.2 63.0 50.1 35.1

IFLTRP S 24.3 21.9 20.4 19.4 22.5

IFLTRP N 139 215 224 94 59

IFORP M 43.1 18.2 22.1 32.3 35.2

IFORP S 31.0 26.6 26.3 23.2 19.4

IFORP N 90 203 218 94 58

ATLRRP M 75.5 46.4 49.6 57.5 60.9

ATLRRP 5 21.5 25.2 20.6 19.1 23.1

ATLRRP N 138 215 224 94 59

STTMRT M 95.3 Y3.0 93.4 97.9 97,4

STINT S 10.7 14.0 12.5 5.7 8.0

STTMRT N 140 215 2 37 94 59



entire observation, a licable codes were found under the relevant
sets of scales. Converseiy, e degree to which the sum differs from
100% is the degree to which applicable codes were not encountered,
these generally representing cases where no instructional focus or
activity/task was evident (coded 'X' by the observer).

The last set of quantity variables appearing in Table 4 repre-
sents relative Percentages, percentage values based on the ratio of
two percentage values (tilese variable labels are appended with RP).
First, IFLTRP is the percentage of decoding time (IFLTPR) relative to
the percentage of literacy-focused instructional tfiiiTITTTPR).
Second, WHIP is the percentage of time devoted to word
(INDPR)-71Trinve to the percentage of non-decoding time (IFT2PR, the
percentage of time spent on word/sentence/text meaning). Ti rd,
ATLRRP is the percentage of time devoted to group instruction ( ATLRPR)
TellThe to the total percentage of time devoted to instructional
activities (ATTTPR). Finally, STTMPT is the percentage of time the
student was aieWed during an aiWation relative to the total
observation time.

In describing the 7nglish reading classroom instruction as
represented in these tables, only instructional years 1 through 4 will
to considered since these data are the main focus of subsequent analy-
ses. Note that the number of observations at each year reflects the
cohort structure of the study (see Volume 2), and thus, the number of
data points at instructional years 3 and 4 is reduced from that avail-
able at years 1 and 2, requiring caution in their interpretation.
Further, the trends discussed over the instructional years have oJt
been subjected to the usital statistical analyses -- these descriptions
are intended only to give the reader a sense of the dimensions of the
reading instruction proviied to the target bilingual sample.

First, considering the number of students associated with the
observed instructional groups of the target students, the trend
appears to be for slightly smaller groups in the early years (around
13 students), and somewhe larger groups in later years (around 15
students).

For the instructor variables, for about two-thirds of the
instruction observed, some instructor was associated with the target
students. This instructor generally was a teacher, and the role
played tended to be one of facilitation. The subject being taught
generally required substantial reading, but the value suggests that
both reading and language arts instruction took place simultaneously
during the observation (i.e., one group in reading instruction, a
second group in language arts instruction).

For the instructional focus variables, about 90% of the observed
instruction contained irAtructional foci. About half the time was
devoted to decoding instruction during the first and second instruc-
tional years, falling to about 30% by the fourth year. This instruc-
tion tended to be focused on isolated units in kindergarten, then on
non-explicit letter-sound pairings for the remaining grades -- the
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relatively low variability in this measure suggests that little
explicit letter-sound work was observed. The amount of time spent on
word meanings was quite small during the first two years (around 5%),
increasing to about 20% by the fourth year. The instruction that was
offered, however, tended to be quite explicit. About 30% of the
instructional focus time was on instruction in the meanings of
sentences and texts for the first three years, with a slight increase
in the fourth year. The quality of this instruction was fairly stable
across the years, and was generally non-explicit (e.g., favoring a
focus on literal facts over making inferences).

For materials, primary materials were used about 90% of the time,
showing little change over the four years. The types of materials
used, however, did change over time, showing an increase toward more
text material. Ancillary materials were used about 60% of the time
during the first two instructional years, and about 70% for years 3

4. The quality index of these materials was stable over the four
instructional years, and was lower than the primary materials (e.g.,
tending more toward paper and pencil than text).

For the activity/task scales, about 90% of the observed time
r.ontained instructional activity/tasks. Independent work accounted
for about half the instructional time during the first two years,
dropping to about 35% in the following two years. Conversely, group
work represented about 40% of the instructional time during the first
two years, increasing to about 50% for the last two years. For
independent work, the level of formal language demand increased over
the instructional years, starting at a relatively low level in the
first year, and increasing to mid-level by the last two years. For
group work, however, little change in level of formal language demand
occurred; it was, however, noticeably higher than that associated with
independent work.

For the student response measures, the number of nonengaged stu-
dents was low, with a slight increase in the last year; productivity
was rated as medium in each year, while noise tended to be low.
Finally, the number of momentary controls was generally low, with a
slight drop over the four instructional years.

Site Differences

Given this overall description of the English reading observation
data, individual site differences are discussed next. The quality and
quantity summary measures for each site appear in Appendix E, tabled
in the same format represented in Tables 3 and 4. The site differ-
ences discussed below have not been subjected to statistical test --
they are given only as supplemental information to the site descrip-
tion narratives provided in Volume 2.

For the number of students associated with the observed instruc-
tional groups of the target students, each of the five sites showed
the general trend for slightly smaller groups in the early years and
somewhat larger groups in later years. Site 0 showed the smallest
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average grcup sizes in each instructional year (ranging from about 10
to 14 students). The largest group sizes were generally found at Site
2, with the average group size found at first grade (about 21
students) being the largest value found at any site for any year.

Concerning the instructor variables, Site 1 showed the lowest
percentage of 'uctional time with an associated instructor --
about 55% over the four instructional years (which is about 10% lower
than the overall average). The associated instructor's classification
did not show any systematic site differences; however, the instruc-
tor's role did vary by site, with Site 0 showing the highest role over
years and Site 1 showing the lowest. As with the instructor classifi-
cation index, no systematic trends for the subject being taught were
apparent.

For the instructimial focus variables, the following site trends
were found. In the first instructional years, Site 0 devoted about
10% more time to decoding instruction than the average; concomitantly,
about 10% less tin was devoted to instruction in the meaning of
sentences and texts. Site 1 devoted about 10% less time to decoding
instruction with more time devoted to sentence/text instruction in
instructional year 1. However, in the last two instructional years,
substantially more time was devoted to decoding at this site, relative
to the average, and substantially less time to instruction in word,
sentence, and text meanings. In the first instructional year, Site 3
devoted large amounts of time to sentence/text instruction, with
little time to word meanings, and average percents of time to
decoding. In the second year, substantially more time was devoted to
decoding instruction with below average amounts to word, sentence, and
text meaning. Sites 2 and 5 showed the average tre,ids with respect to
these percentages of time over instructional years.

For the quality of instruction indices expressed under the
instructional focus codes, Sites 1 and 5 revealed particularly low
values with respect to the explicitness of the instruction on
sentence/text meaning during the first two years. No other systematic
site deviations from the overall trends were apparent.

Similarly, no systematic site differences were evident in the
percent of time in which primary materials were used (about 90% at
each of the four instructional years). Site differences did appear
for the types of materials used (i.e., the degree of text usage):
Site 1 showed lower than average values at instructional years 1 and
2, and Site 2 was generally lower across all years (except for year 2
which was high). For ancillary material usage, again systematic site
differences were not evident. The only site differences in the
quality index of these materials were at Site 2 which showed low
values in the first two instructional years.

Recall that for the activity/task scales, on average, independent
work accounted for about half the instructional time during the first
two years, dropping to about 35% in the following two years.
Conversely, group work represented about 40% of the instructional time
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during the first two years, increasing to about 50% for the last twoyears. Site 0 did not show this trend -- about a turd of the timewas spent in independent work and 55% in group work during each of thefour instructional years. The only other site differences were foundat instructional year 1, where Site 2 showed about 20% independent
work and 70% group work, while Site 3 showed just the opposite (70%independent work and 25% group work).

On average, he level of formal language demand for independentwork increased over the instructional
years, starting at a relatively

low level in the first year, and increasing to mid-level by the lasttwo years. Sites 0, 3, and 5 showed higher values in the first twoinstructional years relative to those found at Sites 1 and 2. Forgroup work, on average, formal language demand was noticeably higher
than that associated with independent work, but little change in levelover the instructional years occurred; site differences for these wereminimal.

For the student response measures (i.e., number of nonengaged
students, productivity, and noise) no systematic site differences wereapparent.

In summary, the differences by:site can be characterized asfollows. Treating Site 0 first, fliT to showed the smallest averagegroup size in each instructional year and the highest average value
for the associated instructor's role. In the first instructional
years, Site 0 showed a larger than average percentage of time devoted
to decoding instruction, and concomitantly, a smaller percentage of
time to instruction in the meaning of sentences and texts. Further,during these early grades, Site 0 spent substantially larger percent-
ages of time in group work, and lower percentages of time in indepen-
dent work (where the level of formal language demand in this
independent work was relatively high).

Site 1 showed the lowest percentage of instructional time with an
associated instructor and ttl lowest average value for the associated
instructor's role. Further, this site devoted a greater than average
proportion of time to sentence/text instruction in the early years
(with a lower percentage to decoding instruction) -- it also showed
particularly low values with respect to the explicitness of the
instruction on sentence/text meaning. This was associated with both alower than average usage of text as primary material, and relatively
lower levels of formal language demand for independent work. In the
latter years, a substantially larger percentage of time was devoted to
decoding instruction (and a smaller percentage of time to instruction
in word, sentence, and text meaning).

Site 2 generally showed the largest average group size; further,
it tended to reveal the lowest average values in the degree of text
usage across all years. At instructional year 1, this site showed a
less than average percentage of time in independent work and an above
average percentage of time in group work. Further,. the level of
formal language demand in independent work was relatively low.
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In the first instructional year, Site 3 devoted a large percent-
age of time to sentence/text instruction,

with a small percentage of
time to word meanings, and an average percentage of time to decoding.
However, in the second year, a substantially larger proportion of time
was devoi:ed to decoding instruction wit, below average percentages to
instruction in word, sentence, and text meaning. At instructional
year 1, this site showed an above average percentage of time in
independent work with a below average percent of time in group work.
Further, the level of formal language demand in independent work was
relatively high.

During the first two instructional years, Site 5 showcA particu-
larly low values with respect to the explicitness of the instruction
on sentence/text meaning. However, olring these years, the level of
formal language demand in independent work was relatively high.

Instruction in Spanish Reading

In this section, the Spanish reading observation summaries are
presented. First, the aggregate data are discussed for the bilingual
sample, then the differences in instruction found for individual
sites.

AggregateOeSCriOtiieData

For the Spanish reading protocols, Tables 5 and 6 display the
descriptive statistics (mean, standard deviation, and number of cases)
for the average quality and quantity indices of instruction, respec-
tively. These data are summarized for each of the five instructional
years, and the tables are structurally identical to those displaying
the English data. As in the presentation above of the English analy-
es, kindergarten data will not be discussed here; also the same
cautions about the interpretation of the final two years of data
(based on a different cohort than that represented in instructional
years 1 and 2) apply here.

Before discussing these data, note that the number of students
observed in Spanish reading instruction is about a third cf those
observed in English reading instruction -- for the first two instruc-
tional years where the entire target sample is represented, the number
of students observed in English reading instruction is 215 and 224,
while those observed in Spanish reading instruction is 73 and 62.
This is indicative of the large exit from bilingual programs (at least
an exit from any Spanish reading component that might be contained in
such programs) by students at the end of kindergarten (remember, all
of the target students were enrolled in bilingual programs when they
were selected at kindergarten).

Turning to the descriptive data from the Spanish reading
observations, first consider the number of students associated with
the observed instructional groups of the target students: the trend
appears to be for slightly smaller groups in the early years (around
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Table

.1eading and mathematics Observation SysLes SOVI1SQ:

OescrIptive tatistics co the Quantity indices at instruction

ty instrcc'ional Year or the Bilingual Sadie

Scale Statisttc I.4 IY1 1Y2 IY3 1Y4

CLSSPR n 85.7 56.4 84.4 81.6 100.0
CLSSPR S 18.4 28.3 20.2 22.3 ).0

CLSSPR N 67 73 62 20 9

ROLEPR n 62.4 85 9 82.3 100.0
ROLEPR S J.4 23.1 19.3 21.4 0.0
RCLEFR N 67 69 62 20 ;

IFLTPR N 52.6 51.2 54.1 38.3 32.0
1LTPR 3 24.9 21.5 23.5 29.1 18.7

IFLTPR N 67 73 62 LO g

1F4OPR N 11.7 2.1 9.0 21.4 19.3
IFWDPR S 16.4 3.6 15.4 18.9 14.5

IFWDPR N 67 73 62 20 9

IFSTPR 4 7.8 30.0 26.3 29.0 31.2
IFSTPR 3 12.7 215 20.2 27.6 9.3
IFSTPR N 67 73 62 20 ;

NATIPR N 89.7 ;3.6 91.8 44.4 34,7

MAT1PR S 10.7 8.0 11.5 6.9 5.0

MAT1PR N 67 73 62 20 ;

MAIM 1 60.2 59,3 59.2 81.0 75.7

mAT2PR S 23.2 19.4 26.1 19.2 15.6

MAT2PR N 62 73 60 19 9

ATINPR N 20.0 48.4 37.1 32.3 m
ATINPR S 20.6 25.0 26.6 29.7 0.0

ATINPR N o7 73 Oi.'' 20

ATLRPR 1 69.2 42.8 55.7 59.9 84,7

ATLRPR S 20.0 23.1 25.0 27.9 5.0

ATLRPR N 67 73 :2 20 g

1FTTPR N 72.1 83.4 89,5 88.9 52.5
IFTTPR 5 22.6 13.0 15.0 10.5 5.6

1FTTPR N 67 73 h2 LV
,1

9

IFT2PR n 19.5 32.2 35.3 50.4 50.5

1FT2PR S 25.8 23.3 18 8 25.4 13.3

IFT2PR N 67 73 62 20 a

ATTTPR n 89.2 91.2 92.8 92.7 34.7

ATTTPR S 7.8 8.2 8.4 6.1 3.9

ATTTPR N 67 73 62 20 ;

IFLTRP 1 75.8 62.0 58.2 42.3 37.8

IFLTRP 5 29.2 26.0 23.0 23.0 17.7

IFLTRP 4 67 73 -2 20 g

IFWORP N 50.2 8.7 27 7 15.7 33.7

IFWORP S 37.7 14.2 37.2 34.- 25.3

IFWORP N 42 69 c5
1; 9

ATLRRP N 77,8 47.6 Al 65.1 100.0

ATLRRP S 22.0 25.9 27.3 31.1 c.0

ATLRRP N 67 73 62 20

STTMRT rq 97.5 94.2 90.6 100.0 100.0
sTTMRT S 6.7 14.2 16.4 0.0 0.0

MART N b7 73 62 20 ;

1 " ,
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13 students, as in the English data), but much larger groups in later
years (around 20 students).

For the instructor variables, for about 60% of the instruction
observed, some instructor was associated with the target students in
the first instructional year; this value increased to over 80% in the
following years (a substantial difference from the English data).
This instructor, as in the English observations, generally was a
teacher, and the role played tended to be one of facilitation (some-
what lower in the first instructional year). The subject being taught
generally required substantial reading, but the value suggests that
other subjects were also observed.

For the instructional focus variables, about 90% of the observed
instruction contained instructional foci. About half the time was
devoted to decoding instruction during the first and second instruc-
tional years, falling to about 30% by the fourth year, mirroring the
English observations. This instruction tended to be focused on
isolated units in kindergarten, then on non-explicit letter-sound
pairings for the remaining grades -- again, the relatively low
variability in this measure suggests little explicit letter-sound
::ark. The amount of time spent on word meanings was negligible during
the first year (only 2%), increasing to about 10% in the second year,
and to 20% in the last two years. The instruction that was offered
tended to be quite explicit (as it was in the English data). About
30% of the instructional focus time was on instruction in the meaning
of sentences and texts, remaining at this level for all four years.
The quality of this instruction was fairly stable across the years,
and was generally non-explicit.

For materials, the use and quality of the primary materials
closely resembled that found in the English reading observations
(employed about 90% of the time over the four years with an increase
toward more textual material). Ancillary materials were used about
60% of the time during the first two instructional years, and about
75% for years 3 and 4 (somewhat higher here than in English). As in
the English observations, the quality index of these materials was
stable over the four instructional years, and was lower than the
primary materials.

For the activity/task scales, about 90% of the observed time
contained instructional activity/tasks. Independent work accounted
for about half the instructional time during the first year, dropping
to about 35% in the following two years, and to zero in the final year
(but remember that the number of cases is small here). Conversely,
group work represented about 40% of the instructional time during the
first year, increasing to about 60% for the next two years, and to 85%
for the final year. For independent work, the level of formal lan-
guage d'mand increased over the instructional years, starting at a
relatively low level in the first year, and increasing to mid-level by
the last year. For group work, however, little change in level of
formal language demand occurred (perhaps lower In the first year); it



was, as in the English data, noticeably higher than that associated
with independent work.

For the student response measures, the number of nonengaged
students was low, but substantially higher in the latter two years;
productivity was rated as medium in each year, while noise tended to
be low. Finally, the number of momentary controls was low in all
years but the first, where it averaged about .7 per observation.

Site Differences

Given this overall description of the Spanish reading observation
data, individual site differences are discussed next. The quality and
quantity summary measures lOr each site appear in Appendix F, tabled
in the same format represented in Tables 5 and 6. Again, the site
differences discussed have not been subjected to statistical test, and
are given only as supplemental information to the site descriptions
provided in Volume 2. Given the small number of cases at instruc-
tional years 3 and 4 within each site, differences for these later
years will not be discussed.

For the number of students associated with the observed
instructional grraps of the target students, each of the five sites
showed the general trend for slightly smaller groups in the early
years and somewhat larger groups in later years. Site 3 showed the
smallest average group sizes with about 10 students per group in the
first two instructional years.

Concerning the instructor variables, Site 0 showed the highest
percentage of instructional time with an associated instructor --
about 95% over the four instructional years. Sites 1, 3, and 5 showed
the lowest percentage at year 1 (about 40%), with Site 3 continuing to
show a low value in the second instructional year (about 60%). The
associated instructor's classification did not show any substantial
site differences; however the instructor's role did vary by site.
Site 1 generally showed the lowest average role value over years,
while Site 2 showed the highest value in the first year, followed in
the second year by the lowest average value. For the subject being
taught, noticeably low values were apparent at Site 0 for the first
year, and Site 2 for the second year, indicating that many non-reading
subjects were taught during the scheduled reading period at these two
sites.

For the instructional focus variables, the following site trends
were found with respect to the quantity indices. In the first
instructional year, Sites 0, 1, and 5 devoted about half of the
instructional time to decoding instruction, while Sites 2 and 3
provided decoding instruction for only 20% of the time. In the second
instructional year, decoding instruction was given for about half the
observed time, slightly less in Site 2 (about 40%), but substantially
more in Site 5 (about 65%). All sites gave little attention to word
meaning instruction in the first two instructional years (less than
10%), except for Site 0, where such instruction represented about 25%



of the observed time during the second instructional year. Instruc-
tion in the meaning of sentences and texts represented about 30% of
the instructional focus time in the aggregate over the first two
instructional years. For instructional year 1, Site 0 devoted about
15% to such instruction, Site 1 about 45%, and Site 3 about 75%. In
year 2, Site 0 remained at 15%, while Site 2 dropped to about 33%, and
Site 3 to about 40X.

For the quality of instruction indices expressed under the
instructional focus codes, decoding instruction tended to have a mid-
scale average (i.e., non-explicit instruction), with Site 1 being
somewhat lower than the others. Instruction in word meaning tended to
have a high value, but again, Site 1 was slightly lower. Note that
the quality indices under instruction in word meaning are missing for
some instructional years under Sites 2 and 3 (in Tables 5 and 7 of
Appendix F) -- as seen in the corresponding tabled quantity values
(Tables 6 and 8 of Appendix F), such instruction was never observed at
these sites for these years. Finally, for instruction in the meaning
of sentences and texts, aggregate values tended to be low -- the
highest average value found was mid -scale for Site 0 during instruc-
tional year 1.

Few site differences were evident in the percent of time in which
primary materials were used (about 90% of the observed instruction in
the aggregate); Site 0 was about 10% below the average value at year
1, while Site 2 was about 20% below the average in the second instruc-
tional year. Site differences for the types of primary materials used
were also minimal. For ancillary material usage, low use (around 30%
when compared to the average value of 60%) was found at Site 0 for the
first instructional year, and at Sites 2 and 3 (also around 80%) for
the second instructional year. No substantial site differences in the
quality index of these materials were evident.

Recall that for the activity/task scales, on average, independent
work accounted for about half the instructional time during the first
year, dropping to about 35% in the following year. Conversely, group
work represented about 40% of the instructional time during the first,
increasing to about 60% for the second year. Site 0 did not show this
trend -- about 15% of the time was sp nd in independent work and 65%
in group work during the first two years. The only other site differ-
ences were found at Site 2, which showed about 30% independent work
and 60% group work for instructional year 1, with about 45% in both
for instructional year 2; Site 3 showed the opposite trend in the
first instructional year (70% independent work and 30% group work).

On average, the level of formal language d.mand for independent
work increased over the instructional years, starting at a relatively
low level in the first year, and increasing to mid-level by the last
two years. Site differences in this trend were minimal, with the
exception of Site 1 which showed a value noticeably lower than the
average for the second instructional year. For group work, on aver-
age, formal language demand was noticeably higher than that associated
with independent work, but little change in level over the instruc-



tional years occurred -- site differences with respect to these were
minimal.

For the student response measures, the number of nonengaged
students was substantially higher at Site 2, especially during the
first instructional year. The rated noise level was noticeably higher
at Sites 0, 1, and 2, relative to that found at Sites 3 and 5.
Finally, productivity was rated highest at Site 0.

The differences b Site can be summarized as follows. Site 0
showed the highest penen age of instructional time with an associated
instructor, but low values for the amount of reading required by the
subject being taught. Decoding instruction accounted for about half
the instructional time during the initial years (the average).
Instruction in sentence and text meaning represented about 15% of the
instructional time (as compared to an average value of 30%) -- the
quality of this instruction was the highest found during the first
year. Instruction in word meaning was negligible during the first
year, but quite large during the second year. For the activity/task
scales, this site spent about 15% of the instructional time in
independent work and 65% in group work. Finally, the noise level was
higher at this site, but productivity was also rated high.

Site 1 was among the sit's with the lowest percentage of instruc-
tional time with an associated instructor and the lowest average value
for the associated instructor's role. About half of the instructional
time was devoted to decoding instruction, and most of the remaining
time to instruction in the meaning of sentences and texts -- little
time was devoted to word meaning. The quality of decoding instruction
was somewhat lower in this site than at the others, as was that for
the limited amount of instruction in sentence/text meaning. For
independent work during the second instructional year, which repre-
sented about 40% of the instructional time, the level of formal
language demand was noticeably low. The rated noise level was among
the highest of the sites.

Site 2 had the highest instructor role value for the first
instructional year, but the lowest for the following year. Low values
were also found for the subject being taught during the second
instructional year. Decoding instruction constituted only 20% of the
instructional focus during the first year, increasing to 40% in the
subsequent year. Little time was devoted to word meanings (indeed, no
time was noted during the 1-st three years); instruction in the mean-
ing of sentences and texts represented almost half the instruction in
the first year, falling to about a third in the second year. Use of
both p -imary and ancillary materials was about 25% below average in
the second instructional year. Independent work represented 30% of
the instruction in the first year, with group work representing about
60% -- in the second year both accounted for about 45% of the instruc-
tional time. The number of nonengaged students was substantially
higher at Site 2, and the rated noise level was also among the highest
values found.
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Site 3 revealed the smallest average group size for the first twoinstructional years. This site also showed the lowest percent of timewith an instructor for the first two years (about 40% and 60%, respec-tively). The percentage of time devoted to decoding instruction wasbelow average in the first year (at about 20%), but average in the
second year (at 50%); no time on word meanings was noted, but Instruc-
tion in the meaning of sentences and texts was above average in both
instructional years, substantially so '- the first year. For indepen-
dent and group work, Site 3 showed sut Jntially more independent work(at about 70%) and less group work (representing about 30%) in the
first year, but followed the trend in the second year of about 40%
independent work and 60% group 'ark. The rated noise level was among
the lowest values found.

Finally, for Site 5, the only noticeable difference from the
aggregate picture concerned the percent of time devoted to decoding inthe second year (65%), which was above the average value of about 50%.

In closing, in this section the descriptive statistics for the
RAMOS summary indices for the bilingual sample have been described,
treating c.nglish and Spanish reading instruction separately. Ulscus-sions of the trends with respect to individual sites have also been
included. Given this basis, the next section describes the proceduresand results of a further reduction of these instructional indices.

Factor Analyses

The 21 instructional quality indices and the 16 quantity indices
described earlier, represent a great reduction in data from the
original protocols. Nevel.heless, they still represent a sizeable
number of indices. In order to further reduce these instructional
data, factor analysis techniques were employed. Such analyses were
conducted over the entire set of individual protocol summaries
obtained from the bilingual sample (254 students), disregarding
student, grade, and date of observation, but treating English and
Spanish reading observations separately (1293 and 347 indiVidual
student summaries, respectively, obtained over the fiviFirfso' data
collection).

An examination of the descriptive statistics and correlations
based on the individual protocol

summary measures argued for the dele-
tion of some of the original set of variables from the factor analysesfor the following reasons! (1) negligible variance, (2) strong corre-
lations with other variables entered in the analysis, and (3) an
insufficient number of cases for which a scale value was available
(any value which was based on less than 80% of the total number of
cases). Thus, of the set of 37 defined -uality and quantity indices,
only 2C were entered in the English analysis, 22 in the Spanish analy-
sis. The specific variables deleted and the reasons for their
deletion are provided below.



For the English analysis, only one variable was deleted due to
negligible variance. This was NSTDPR, the percentage of time during
which the number of students contained in an observed group was coded,
which was always 100%. A number of variables were deleted due to
their strong correlations with other entered variables (deleted
variables are listed first):

(1) ROLEPR, the percentage of time during which an associated
17iFICtor's role was coded, as expected, was highly
,rrelated (.96) with CLSSPR, the percentage of time during

which an instructor was associated with the group,

(2) IFWDPR, the percentage of time devoted to instruction in
word was correlated (.77) with IFWDRP, the
percentage of time devoted to word meaniTTITITtruction
relative to the percentage of time devoted to non-decoding
instruction (i.e., instruction in word., sentence, and text
meaning),

(31 ATLRPR, the percentage of tine devoted to listening and
responding in groups, was negatively correlated (-A2), as
expected, with ATINPR, the p-.tentage of time spent in
independent worms

(4) IFT2PR, the percentage of time devoted to non-decoding
713f7ation, was highly correlated (.83) with IFSTPR, the
percentage of time devoted to instruction in sentence and
text meaning, which could be expected given the small
amount of time devoted to instruction in word meah4ngs,

(5) ATTTPR, the total average percentage of time devoted to
instructional activity/tasks, was highly correlated (.90)
with ATNTMN, which is also an index of the amount of time
devoted activity/tasks,

(6) IFLTRP, the percentage of time devoted to decoding instruc-
T7577elative to the percentage of time devoted to instruc-
tion (disregarding non-instructional time), was highly
correlated (.87) with IFLTPR, the percentage of time devoted
to decoding instruction considering all instruction
observed), and

(7) ATLRRP, the percentage of time devoted to group instruction
relative to the total activity time, was negatively corre-
lated (-.98), as expected, with ATINPR, the -ercentage of
time devoted to independent work.

Finally, a number of variables were deleted due to a relatively small
number of cases for which a value was available (any value which way
based on less than 80% of the total number of cases). These included
tne following: (1) IFWDMN (652 cases or E"% of the sample), again
reflecting the little attention given to instruction in word meanings
and (2) ATT1MN and ATT1PR, the attention rating variables associated
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with the initial RAMOS version employed during the first two data
collection years (236 cases, representing 18% of the sample).

A similar pattern of deletions held for the Spanish variables.
As in the English data, the only variable deleted due to negligible
variance was NSTOPR, which was always 100%. The same set of variables
deleted in the nirish data due to their strong correlations with
other entered variables were also deleted here: (1) ROLEPR was highly
correlated (.97) with CLSSPR, (2) IFWOPR was correlatia171a) withIFWDRP, (3) ATLRPR was-WRirively

correlated (-.93) with ATINPR, (4)
IFT2PR was 0777-correlated (.83) with IFLTPR, (5) ATTTPR70-11ighly
correlated (.94) with ATNTMN, (6) IFLTRP7iii-Fighly aFinted (.88)with IFLTPR, and (7) ATURPWas

negatively correlated (-.97) with
ATINP117-7naily, a ritli6FOf variables were deleted due the rela-
FM17 small number of cases for which a value was available, more
here than found in the English analyses. These included the follow-
ing: (1) IFWOMN (125 cases or 36% of the sample), (2) IFSTMN (245
cases or 71%), (3) TECHMN and TECHPR (252 cases or 73%)773T-NEN2MN
and NEN2PR (237 caiiiUF69%),MT4) ATT1MN and ATT1PR (110 cases or
32%).

English Factor Analysis

In this section, the results of the factor analysis conducted on
the English individual student summaries are presented, followed by
descriptive data on the subsequent computation of factor scores for
the individual student yearly summaries.

Derivation of Factors

In the analysis, eight factors had eigenvalues above 1, but only
the initial seven factors were employed in subsequent analyses. The
first factor accounted for 13.8% of the variance, with the next suc-
cessive six factors accounting for 10.3%, 8.5%, 7.4%, 6,3%, 5.6%, and
4.9%, respectively, for a total of 56.7% explained variance (chance
expects on is 28%). Of the 25 variables entered in the analysis,
each 1 Jed on at least one factor, all loading on a single factor
except fog ATINPR which loaded on two factors. Table 7 gives the
factor loadrtirror the variables entered in the English analysis.
The rows of the table define the entered variables, and the columns
define the factors, using mnemonic names which best reflect the
instructional dimensions identified in the analysis. Only variables
with loadings greater than .45 were used in the subsequent computation
of factor scores, and thus, only these variables are discussed below.

The first factor gives a strong positive weight to an emphasis on
reading (SBJCMN), to the allocation of observed time to instruction
(reflecteTTFEbth ATNTMN and ATNTPR), and to a high proportion of use
of the primary mate7TiTi-(MAT1PR). The negative weight to NEN2MN
indicates a strong relatioffFnr the number of engaged (as opposed to
nonengaged) students. The secondary variables, showing weaker, but
not negligible loadings, include (1) a positive weight to the instruc-
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'able 7

Peat:1Po and matheaatics Observation SYSEE2 English:

Varisax Rotated Factor Matrix

cased or 1293 Observations fro. the Bilingual Saaple

ETT D61 QFL

Factor

ADC PRD SMT 4ST

NSIONN -0.096 -0.045 0.14/ 0.004 -0.107 -0.106 0.778
CLSSMN 0.049 -0.166 0.016 -0.238 0.465 0.126 0.285
ROLEMN 1.786 0.367 0..27 0.060 0.151 -o.lai -0.108
SBJCMN 0.524 -0.031 0.417 0.116 -0.042 0.053 -0.199
1FLTMN 0.037 -0.050 0.595 -0.059 -0.047 -0.019 0.184
1FSTMN 0.048 0.315 -0.107 0.120 0.570 0.062 -0.012
TECHMN -0.258 0.105 0.270 -0,057 0.331 0.596 -0.00
LAMM 0.006 -0.447 0.429 0.032 0.084 -0.246 -0.170
MAIM -0.031 -0.115 0.671 -0.059 -0.103 0.166 -0.105
1A72MN 0.073 -0.530 0.239 -0.004 -0.125 -0,079 -0.052
ATNTMN 0.764 0.124 0.000 -0.046 -0.106 -0.130 0.106
ATIMMN -0.080 0.059 0.608 0.248 0.378 -0.007 0.099

RAMOS ATRMN 0.197 0.101 0.594 -0.179 -0.184 -0.169 0.06:
Variable NEM2MN -0.642 0.241 0.02 0.014 -0.180 0.274 0.282

MON -0.017 0.099 -0.075 0.072 1.689 -0.029 -0.110

NOISMN -0.356 0.526 0.020 0.107 -0.305 0,769 -0.219
CTRON 0.013 0.032 -0.254 0.147 -0.173 0,607 1.102

CLSSPR -0.039 0.743 0.158 0.145 0.085 -0.323 -0.010

IFLTPR 0.251 -0.019 0.056 0.774 -0.117 -0,126 -0.129

1FSTPR 0.204 -0.085 0.138 -0.906 -0.064 0.059 -0.
PIPTIPR 0.646 -0.162 0.002 -0,080 -0.012 0,141 -0.064

MA72P0 0.081 -0.258 0.067 -0.188 0.176 0.634 -0,140

ATNTPR 0.478 0.001 0.178 0,041 0.037 0.163 6.180
Allwn 0.297 -0.576 0.077 0.142 -0.448 0,041 0.124

IFORP -0.113 0.212 -0.07 0.532 0.244 0.218 0.096

6' 4)

44



tor's role (ROLEMN), indicating a trend toward more direct instruc-
tion, and (217Figative weight to noise (NOISMN), meaning relatively
quieter instructional environments. As tEi-7171able loadings suggesta measure of the engaged reading time with text, the factor has beennamed ETT, for engaged text time.

The second factor is more complex. It shows strong positive
weights for the percent of time an instructor is involved in the
instructional activity (CLSSPR), and for the role the instructor is
playing (ROLEMN), an indexof instruction. The negat:/e weightto ATINPR indicates relatively fewer independent activity/task assign-
menfi77711Fric is being largely carried out in groups), and thus, the
noise level is higher (positive weight to NOISMN). The remaining two
variables of LANGMN and MAT2MN, both with negative loadings, are more
difficult to TRiffret, -TRW-Suggest that the higher the factor
score, the greater the use of Spanish (in these English reading
protocols), and the lower the quality of the ancillary materials.
Although the label is oversimplified, the factor seems to provide an
index of direct-grou0 instruction, labelled DGI.

The third factor consists entirely of quality indices, all with
positive loadings. The strong weight for MAT1MN indicates a trend
toward more work involving text; the loading IFLTMN shows that
when the instructional focus is at the level of leer-sound units
(which happened half the time), the focus is toward analytic strate-
gies rather than whole word recognition or oral reading. Finally, the
loadings for ATINMN and ATLRMN indicate higher levels of formal lan-
guage demand, Wiier instruction is carried out independently or ingroups. Secondary variables include SBJCMN and LANGMN, both with
positive weights, indicating an emphaTir7 readniiiiR on the use of
English. In general, the factor may best be described as an index of
the qualiti of formal language instruction, or 21,

The variables loading on the fourth factor all concern the
emphasis on the amount of decoding. The strong positive loading for
IFLTPR indicates a greater proportion of time spent on letter-sound
units than at the level of word, sentence, or text. The strong nega-
tive weight to IFSTPR, the percentage of time devoted to instruction
at the sentenceFrEext levels, is expected given its inverse rela-
tionship with !FUN. The final variable loading on this factor is
IFWORP, the proportion of time spent at the word level relative to the
sentence /text level. Its positive loading suggests that the teacher
who focuses on decoding does little sentence/text work, presumably
because students are weak in decoding. There are no secondary vari-
able loadings. In general, the factor seems to represent the amount
of decoding instruction, or AOC.

The highest loading variable on the fifth factor is the positive
loading for PROCMN, the rating of productivity. It is associated with
the quality 7701( when the focus is on the sentence/text level, as
indicated by the positive loading of IFSTMN. The final two variables,
which show weak relationships with thi-TiEnr, are for CLSSMN and
ATINPR. The first, with a positive loading, indicates that higher
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levels of productivity are associated with teacher directed instruc-
tion as opposed to that directed by other individuals (e.g., aides).
The negative loading for ATINPR, the proportion of independent work,
supports the contention orTWE7eased productivity when instruction is
teacher-directed. Overall, the factor best elescribes the conditions
that promote high individual productivity, labelled PRO, although theinclusion of IFSTMN suggests this is an oversimplifiarion.

The sixth factor is quite puzzling. It shows three positive
loadings: (1) MAT2PR, the percentage of time involving the use of
secondary mate71-117; (2) CTRLMN, the number of momentary controls, and
(3) TECHMN, the binary index part-to-whole versus whole-to-part
instructional strategies. It has been labelled SMT, for use of
secondar materials, since this variable shows tErlargest loading

u no by much) -- it is clearly oversimplified.

The final factor shows a single primary loading, NSTDMN, thenumber of students. Secondary variables are (1) ROLEKiWegative
loading, indicating that the instructor's role teWaiVre toward
facilitation, less toward direct instruction, (2) PROCMN, a negative
loading showing decreasing productivity, and (3) ATNTPR, a positive
loading, indicating an increase in the percentage-77m in which
activity/task codes are applicable (indicative of fewer transitional
activities). In general, the factor seems to represent effects
associated with large groups (a less direct mode of instruction,
reduced productivity, and fewer major shifts in activities) -- it is
simply labelled number of students, or NST.

In suwary, the seven factors identified in the analysis are (1)
engaged text time, an index of reading time where students are engaged
with text materials, (2) direct group instruction, an index of direct
instruction which is aimed at groups, rather than individual students,
(3) the quality of formal language, an index of the formal language
demands made upon the students, (4) the amount of decoding instruc-
tion, (5) student productivity, (6) the use of secondary materials,
though the interpretation of this factor is not straightforward, and
(7) the number of students constituting an instructional group.

Descriptive Statistics on Factor Scores

On the basis of this analysis, factor scores were created by
first transforming the yearly averaged values (those final summary
indices described earlier which were the averaged Fall and Spring
average scale values) to z-scores, and then weighting the relevant
component z-scores for each factor (those showing loadings greater
than .45) by the appropriate loading values.

In Tables 8 and 9, the descriptive statistics for the computed
English factor scores for the bilingual sample are presented for each
site under each instructional year (Table 8 containing instructional
year 0 statistics, and Table 9 displaying instructional years 1
through 4).
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Table 8

Readtig and lathesatics Observation Systes - English:

Descriptive Statistics on Factor Scores Overall and by Site

for Instructional Year 0 for the Bilingual Sandie

Factor Statistic Overall Site 0 Site I Site 2 Site 3 Sit! 5

ETT M 0.008 0.145 0.216 0,045 0.195 -0.211

S 0.349 0.147 0.184 0.217 0.423 0.292

140 30 6 13 35 56

OSI 1 -0.007 0.223 0.166 0.191 0.006 -0.205

5 0.323 0A87 0.213 0.165 0.226 0.349

N 140 30 6 13 35 56

OFL M 0.000 0.103 -0.283 -0.242 0.160 -0.067

S 0.366 0.272 0.206 0.210 0.457 0.32

N 140 30 6 13 35 5t

AOC n 0.060 -0.225 0.468 0.090 0.293 0.018

S 0.567 0.350 0.408 0.489 0.730 0.503

N 140 30 6 13 35 56

PRO N -0.017 0.078 -0.153 0.358 -0.177

S 0.377 0.190 0.111 0.377 0.207 0.321

N 140 30 6 13 35 56

SMT 4 -0.032 0.777 -0.031 -0.035 -0.259 -0.324

S 0.490 0.381 0.388 0.230 0.187 0.171

N 140 30 6 13 35 56

NST M 0.000 -0.396 -0.005 0.145 -0.973 0.786

S 0.099 0.209 0.497 0.612 0.456 0.973

N 140 30 6 13 35 56
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Table 9

Reading and Mathesatics Observation Svstes - English:

Descriptive Statistics on Factor Scores Overall and by Site

for instructional Years 1-4 for the Bilingual Saiple

INSTRUCTIONAL YEAR 1
INSTRUCTIONAL YEAR 3

Factor Statistic Overall Site 0 Site 1 Site 2 Site 3 Site 5

ET 4 -0.001 -0.116 -0.111 -0.033 0.249 -0.189
S 0.338 0.294 0.193 0.131 0.191 0.434
N 215 53 12 28 71 51

:GI 4 OMO 0.259 -0.200 0.390 -0.182 -0.183
3 0,361 0.290 0.430 0.316 0.158 0.304
N 215 53 12 28 71 51

2F1 4 -0.013 0.197 -0.376 -0.600 0.027 0.118
5 0.433 0.323 0.435 0.406 0.252 0.430
N 215 53 12 28 71 51

DC 4 0.022 0.361 -0.204 0.366 -0.430 0.165
S 0.645 0.378 0.907 0.628 0.343 0.751
v 215 53 12 78 71 51

P9D 4 0.000 0.309 -0.198 0.238 -0.230 -0.087
S 0.353 0.286 0.293 i', 281 0.190 0.331
4 215 53 12 28 71 51

54T 4 0.009 0.293 0.78 0.086 -0.286 -0.002
S 0.442 0.220 0.257 0.596 0.171 0.543
N 215 53 12 28 71 51

Ysi 4 0.000 -0.827 0.038 1.665 -0.223 0.246
3 1,000 0.568 0.662 0.397 0.579 0.938
N 215 53 12 28 71 51

INSTRUCTIONAL YEAR 2

E'T 4 -0.003 -0.255 -0.364 -0.055 0.132 0,148
S 0,348 0.438 0.586 0.231 0.221 0.169
N 224 50 11 34 76 53

351 M -0.001 0.279 -0.214 -0.095 -0.023 -0.130
3 0.335 0.313 0.346 0.375 0.183 0.344
N 224 50 11 34 75 53

2FL 4 -0.002 -0.008 -0.619 -0.046 0.205 -0.137
S 0.380 0.410 0.214 0.365 0.183 0.394
N 224 50 11 34 76 53

ca N 0.010 0.121 -0.221 -0.124 0.133 -0.138
3 0.619 0.555 0.517 0.652 0,428 0.831
ki 224 50 11 34 76 53

;RD
m -0.001 0.413 -0.115 -0.043 -0.176 -0.012
S 0,329 0.276 0.234 0.316 0.198 0.200
N 224 50 11 34 76 53

5NT 1 0.008 0.191 0.610 0.440 -0.414 0.042

5 0.489 0.326 0.287 0.411 0.235 0.481

N 224 50 11 34 76 53
YS7 M 0.000 -1.158 0.245 0.140 0.584 0.114

S 0.999 0.569 0.589 0.663 0.618 1,120
N 224 50 11 34 76

5-3 6 0 C
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Overall Site 0 Site 1 Site 2

0.000 0.011 -0.135 0.044

0.349 0.361 0.401 0.298

94 50 14 30

0.000 0.102 -0.105 -0.121

0.370 0.237 0.306 0.513

94 50 14 30

-4.002 0.105 -0.085 -0.142

0.427 0.426 0.327 0.431

94 50 14 30

0.000 -0.071 0.335 -0.038

0.618 0.518 0.197 0.829

94 50 14 30

0.000 0.019 -0.214 0.067

0.274 0.271 0.220 0.260

94 50 14 30

0.000 -0.090 0.197 0.041

0.367 0.353 0.371 0.359

94 50 :4 30

0.000 -0.415 0.876 0.282

1.000 0.902 0.784 0.898

94 50 14 30

INSTROCrIGNAL YEAR 4

0.001 0.057 -0.108 -0.051

0.303 0.279 0.345 0.319

59 33 9 17

0.000 -0.006 -0.115 0.071

0.333 0,301 0.295 0.405

59 33
T
.,,, 9 17

-0.002 0.042 .1.431 -0.105

0.350 0.339 0.355 0.368

59 33 9 17

0.006 -0.048 0.417 -0.106

0.625 0.410 0.544 0.780

59 33 9 17

-0.001 0.004 -0.132 0.004

0.377 0,478 0.193 0.198

59 33 )J 9 17

0.100 0.000 0.008 -0.005

5.265 0.244 0.341 0.279

59 33 JJ 3 17

0.000 -0.212 0.110 0,750

0.999 0.897 0.922 1.165

59 T.
JJ a 17



Note that.the procedure for deriving factor scores involves
standardization of the averaged summary indices first, then weightingand summing of factor component values. Thus, the resulting factorscores are not expected to conform to a standard distribution with amean of 0 and a standard deviation of 1. As seen in Table 9, the meanof each of the (overall) factor scores at each instructional year isclose to 0 (ranging from -0.013 to 0.022 over the four instructional
years); the standard deviations, however, show a much larger range(from 0.265 to 1.000). Although specific site differences in factorscore averages are apparent, they will not be discussed here, as theylargely reflect differences in the averaged summary indices that werediscussed earlier.

In Tables 10 through 14, the correlations for the bilingual
sample between the computed English factor scores and each yearly
avt'aged summary z-score (regardless of whether or not the variable
was included in the factor analysis) presented, for instructional
years 0 through 4, respectively. They.: correlations are discussedbelow, again, treating only those for instructional years 1 through 4.

For the first factor, engaged text time (ETT), moderate positiverelations are apparent at each instructional ye-a7 (about .55) for the
total percentage of instructional focus time devoted to literacy
(IFTTPR). This variable was not included in the factor analysis, andiTriMerate correlation here suggests that greater ETT values areassociated with greater amounts of time devoted to in-Tracy instruc-tion. The ETT factor shows substantial positive relations at each
instri:ction7T-year (about .7) with the total percentage of time
devote4 to instructional activity/tasks (ATTTPR). This variable wasnot included in the factor analysis due t5-Tfrhigh correlation withATNTMN, which did load on this factor -- both are indices of the
WOINE'of time devoted to instructional activity/tasks. Although thequality of the primary materials, MAT1MN, did not show a substantial
loading here, its correlations witrne-factor over the four years are
not negligible, ranging from .2 to .5. These correlations are, how-
eve,-, consistent with the interpretation given the factor. For vari-
ables found to load on the ETT factor, two show interesting patterns.First, the yearly correlatiWwith ATNTPR are low (about .35),reflecting its relatively low weightriTilithe factor analysis solu-tion. Second, the correlations for the percentage of primary material
usage, MAT1PR, are higher in the first year (.76) than in any of the
succeed79-7iars (about .45).

For the second factor, direct group instruction (OGI), ROLEPR,
which was not included in the factor analysis, reveals-flogrEFFela-tion (about .8), as expected given its strong relationship to CLSSPRwhich did load on this factor. Similarly, both ATLRPR and ATO1117-
neither of which were included in the factor anaTY3Ti7 correlate
highly (about .8) with the factor -- again, such is expected given the
high ,negative correlations between these variables and ATINPR, which
did load on this factor and shows negative correlationsTaTrit overthe four instructional years. For variables loading on the DGI
factor, two show noteworthy patterns. First, the contribution of
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fable 10

Reading and Mathematics Observation System English:

Correlations between Scale 7-Scores and Factor Scores

for Instructional Year 0 for tne Bilingual Saspla

Scale

Entered in

Analysts ETT 061

Factor Scores

(N=1401

OFL ADC PRO SNT NST

NSTDMN yes -0.326 -0.131 -0.275 -0.136 -0.158 -0.155 1.000

CLSSMN yes 0.071 -0.094 0.137 -0.160 0.611 -0.101 0.103
ROLM yes 0.518 0.550 0.399 0.029 0.297 0.391 -0.517

SBJCMN yes 0.584 0.285 0.262 0.283 0.449 0.211 -0.355

IFLTMN yes -0.064 0.238 0.556 -0.105 0.232 -0.054 0.209

IFWDM14 no 0.468 0.338 0.341 0.201 -0.156 0.199 -0.840

IFSTMN yes -0.170 0.585 0.061 0.053 0.467 0.330 0.205
TECHMN yes 0.178 0.447 0.149 -0.269 0.070 0.389 -0,241

LAWN yes -0.024 -0.377 0.058 -0.052 0.284 -0.487 -0.134

MATIMN yes 0.410 0.155 0.589 0.083 -0.054 0.018 -0.261

MAT2MN yes 0.077 -0.509 -0.155 0.232 0.021 -0.219 -0.250

ATNTMN yes 0.724 0.089 -0.048 -0.099 0.073 0.109 0.019

ATINMN yes -0.120 0.117 0,559 -0.036 0.245 0.297 -0.106

ATLRMN yes 0.424 0.344 0.569 0.059 0.271 0.060 -0.383

NEN2101 yes -0.631 -0.208 -0.130 -0.245 -0.434 -0.291 0.459
PROCMN yes 0.633 0.248 0.304 0.142 0.803 0.094 -0.450

NOISMN yes -0,061 0.554 0.108 -0.065 -0.121 0.409 0.187

ATTIMN no 0.024 -0.218 0.433 -0.492 0.802 0.330 -0.319

CTRLMN yes 0.107 0.428 0.096 -0.191 0.022 0.815 -0.020

OBTMMN no -0.361 -0.267 0.124 -0.085 -0.038 -0.078 0.318

STTMMN no -0.071 -0.268 0.086 -0.130 -0,081 -0.128 0.338

CLSSPR yes 0.254 0.793 0.328 0.129 0.365 0.7,62 -0.192

ROLEPR no 0.242 0.780 0.323 0.112 0.358 0.156 -0,192

IFLTPR yrs 0.452 0.271 0.273 0.707 0,434 0.012 -0,431

IFWDPR no 0.306 0.489 0.140 -0.147 -0.101 0.481 -0,297

TFSTPR yes 0.351 0.316 0.224 -0.738 0,31? 0.411 -0.297

MAT1PR yes 0.301 0.155 -0.007 -0.009 0.382 0.356 -0,304

?IMF( ves 0,080 0.306 -0.053 -0.055 0.178 0.798 -0,161

ATNTPR yes 0,566 -0.070 0.020 -0.155 -0.093 0.024 -0.005

ATINPR yes 0.057 -0.461 -0,198 0.059 -0.715 -0.043 0.094

ATLRPR no 0.402 0.445 0.198 -0.083 0.659 0.107 -0,139

IFTTPR no 0.646 0.557 0.375 0.299 0.441 0.364 -0.602

IFT2PR no 0,399 0.507 0.217 -0.497 0.101 0.558 -0.359

4TTTPR no 0.753 0.107 0.057 -0.057 0.113 0.119 -0,107

IFLTRP no -0.176 -0.401 -0.072 0.623 -0.051 -0.432 0.133

IFORP yes 0.363 0.38E -0.049 0.740 -0.268 0,288 -0,:33

ATLRRP no 0.099 0.520 0.229 -0.067 0,741 0,088 -0,095

STTMR7 no 0.537 -0.055 -0.057 -0.118 -0.101 M44
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Table 11

9eading and Mathesatics Observation System - English:

Correlations between Scale I-Scores and actor Scores

for Instructional Year 1 for the Bilingual Sample

Scale

Entered in

analysis ETT D6I

Factor Scores

IN=2151

QFL ADC PRO SMT MST

NSTDMN yes -0.210 0.075 -0.369 0.091 -0.039 0.043 1.000

CLSSMN yes -0.021 -0.079 -0.039 -0.174 0.384 0.073 -0.125

ROLEMN yes 0.305 0.632 -0.034 0.305 0.381 0.146 -0.382

MON yes 0.651 0.084 -0.050 -0.089 - 0.14)8 -0.130 -0.070

IFLTMN yes -0.088 -0.117 0.661 -0.095 0.146 -0.166 -0.266

'FNMA no 0.010 0.179 0.375 0.079 0.313 0.242 -0.324

IFSTMN yes 0.182 0.325 0.228 0.177 0.656 0.163 -0.187

TECHMN yes -0.440 0 -77 -0.002 0.438 0.427 0.a21 -0.215

LAWN yes 0.201 -0 0.275 0.060 0.010 -0.031 -0.1L2

MAT1MN yes 0.206 0.I/S 0.720 -0.023 0.116 -0.047 -0.321

MAT2MN yes -0.189 -0.639 -0.121 -0.205 -0.307 0.074 -0.115

AMIN yes 0.753 -0.151 -0.278 -0.230 -0.243 -0.094 -0.012

ATINMN yes 0.002 0.268 0.726 0.230 0.280 -0.057 -0.224

ATLRMN yes 0.096 -0.477 0.603 -0.287 -0.402 -0.312 -0.137

NEK2MN yes -0.795 0.210 0.081 0.263 0.287 -0.061 0.352

?RUM yes -0.278 0.377 0.030 0.303 0.772 0.330 0.093

NOISMN yes -0.190 0.568 0.028 0.429 0.293 0.542 -0.190

aTT1MN no -0.145 0.462 0.259 0.141 0.822 -0.294 0.086

CTRLMN yes -0.088 0.119 -0.356 0.357 0.094 0.726 0.302

OBTMMN no -0.188 0.141 0.558 0.189 0.133 0.016 -0.451

STMIN no 0.053 -0.269 0.332 -0.113 -0.097 -0.157 -0.228

CLSSPR yes 0.053 0.783 0.013 0.287 0.340 -0.133 0.340

ROLM no 0.116 0.747 -0.033 0.420 0.322 -0.065 0.313

IFTTPR yes 0.082 0.329 -0.102 0.819 0.173 0.192 -0.036

IFWDPR no -0.109 0.462 0.058 0.304 0.275 0.086 0.056

IFTTPR yes 0.303 -0.439 -0.093 -0.932 -0.335 -0.253 -0,061

mAT1PR yes 0.756 -0.057 -0.271 -0.184 -0.106 -0.047 -0.024

MAT2PR yes 0.059 -0.209 -0.027 -0.112 0.059 0.665 0.171

ATNTPR yes 0.414 -0.010 -0.140 0.024 -0.068 -0.093 0.150

ATINPR yes 0.327 -0.782 0.054 -0.584 -0.689 -0.149 -0,078

ATLRPR no -0.108 0.802 -0.145 0.561 0.662 0.130 0.091

IFTTPR no 0.304 0.106 -0.249 -0.030 -0.080 -0.051 -0.108

IFTTPR no 0.274 -0.261 -0.073 -0.858 -0.234 -0.233 -0.039

ATTTPR no 0.779 -0.152 -0.269 -0.233 -0.273 -0.097 0,019

IFLTRP no -0.171 0.299 0.035 0.875 0.204 0.189 0.013

1FWDRP yes -0.254 0.556 0.015 0.690 0.366 0.241 0.177

ATLRRP no -0.210 0.812 -0.072 0.567 0.677 0.125 0.067

ST7MR7 no 0.308 -0.419 -0,300 -0.324 -0.248 -A.161 0.287



'able 12

Reading and Mathelatics Observation Systes - English:

Correlations between Scale Z-Scores and Factor Scores

or Instructilnal Year 2 for the Bilingual Saaple

Scale

Entered in

Analysis ETT D61

Factor Scores

(N2224)

DFL ADC PRO SMT NST

NSTININ yes 0.141 -0.250 0.181 0.014 -0.494 -0.114 1.000
CLSSNM yes -0.162 -0.081 -0.287 -0.298 0.378 0.299 0,005
ROLENN yes 0.264 0.471 0.291 0.027 0.207 -0.420 -0.159MON yes 0.688 0.039 0.236 0.076 -0.032 -0.210 -0.026
'FLINN yes 0.172 0.189 0.561 0.141 -0.002 -0.148 0.131
IFWDMN no -0.015 0.202 -0.286 -0.022 0.189 -0.040 -0.303
IFSTMN yes -0.075 0.184 0.115 0.159 0.640 -0.124 -0.284
TENN yes -0.397 0.247 -0.178 -0.174 0.342 0.763 -0.342
LAMM yes 0.007 -0.336 -0.079 0.257 0.135 -0.030 -0.115
MAIM yes 0.338 0.218 0.538 -0.112 -0.123 0.038 -0.037
wAT2MN yes 0.153 -0.424 0.005 0.035 -0.227 -0.241 0.076
ATNTNN yes 0.783 -0.043 0.235 -0.110 -0.248 -0,279 0.246
41T1NMN yes 0.152 0.123 0.712 0.342 0.020 -0.371 0.141
ATLRMN yes 0.224 0.289 0.638 -0.078 -0.239 -0.417 0.256
NEN2MN yes -0.569 0.345 0.038 -0.111 0.033 0.255 0.041
PRDCMN yes -0.130 0.106 -0.190 0.087 0,749 0.230 -0.459
NOISMN yes -0.428 0.571 0.110 -0.039 0.192 0.164 -0.261
ATT1MN no 0.337 -0.230 0.264 -0.576 0.837 -0.136 -0.410
CTRLNN yes -0.165 -0.245 -0.320 -0.258 -0.040 (mu 0.186
OBTMMN no 0.046 0.203 0.308 0.264 0.048 -0.521 0.009
STTMMN no 0.248 0.055 0.249 0.175 -0.032 -0.457 0.165
CLSPR yes 0.115 0.818 0.474 0.105 0.191 0.391 -0.088
ROLPR no 0.108 0.762 0.383 0.066 0,204 -0.298 -0.126
IFLTPR yes 0.182 -0.057 0.217 0.838 -0.123 -0.289 0.096
IFWOPR no -0.053 -0.035 -0.034 0.129 0.134 -0.027 -0.031
IFSTPR yes 0.125 0.027 -0.129 -0.953 -0.006 0.218 -0.009
MAIM yes 0.313 -0.308 -0.117 -0.020 -0.291 -0.057 0.153
MAIM yes -0.198 -0.245 -0.324 -0.213 0.176 0.797 -0.195
ATTTPR yes 0.334 -0.340 -0.077 0.119 -0.321 -0.131 0.211
ATINPR yes 0.325 -0.753 -0.109 0.074 -0.566 -0.003 0.406
ATIRPR no 0.017 0.760 0.243 -0.107 0.428 -0.138 -0.302
IFTTPR no 0,557 -0.098 0.144 -0.062 -0.122 -0.120 0.142
tFT2PR no 0.092 0.008 -0.140 -0.841 0.0:10 0.212 -0.024
ATTTPR no 0.771 -0.081 0.271 -0.061 -0.30 -n.302 0.273
IFLTRP no -0.042 -0.041 0.150 0.852 -0.C85 -0.264 0.036
'MAP yes -0.108 n.011 0.082 0.561 0.144 -0.112 -0.09R
4TURP no -0.161 0.771 0,178 -0.081 0.519 -0.072 -0.397
STTMRT no 0.184 -0.205 -0.051 -0.090 -0.118 0.091 0.270
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Table 13

Feading and Matheeatics Observation Systet - English:

Correlations between Scale 2-Scores and Factor Scores

;or Instructional Year 3 for the Bilingual Saaple

Scale

Entered in

Analysis ETT D8I

Factor Scores

1N=94)

FL ADC PRO SMT NST

NSTDMN yes -0.181 -0.008 -0.018 -0.109 0.026 -0.045 1.000
CLSSMN yes -0.051 -0.215 -0.421 -0.171 0.417 0.112 0.281
ROLEMN yes 0.284 0,737 0.386 0.143 0.176 -0.191 -0.293
SIMMN yes 0.685 0.222 0.395 0.347 0.161 -0.038 -0.113
'FLINN yes 0.211 -0.061 0.633 0.016 -0.051 -0.125 -0.106
IRIAN no 0.059 0.224 -0.202 -0.002 0.047 -0.006 0.313
'FM% yes 0.062 -0.104 0.099 -0.210 0.691 0.024 -0.041
7ECHMN yes -0.016 -0.169 -0.132 0.136 -0.099 0,572 0.028
LAWN yes 0.025 -0.410 0.359 -0.438 0.242 0.022 -0.124
MAT1MN yes 0.524 0.110 0.720 -0,012 -0.043 0,125 0.021
MAT2MN yes 0.200 -0.439 -0.094 0.249 -0.507 0.059 -0.056
ATNTMN yes 0.575 0.247 0.036 0.243 0.179 -0.295 -0.234
ATINMN yes 0.238 0.350 0.655 -0.008 0.412 -0.137 0.054
ATLRMN yes 0.047 0.128 0.737 -0.202 0.142 -0.079 0.008
NEN2MN yes -0.655 0.343 -0.030 0.121 -0.210 -0.093 0.151
R90CMN yes 0.147 -0.077 0.499 -0.398 0.514 -0.101 -0.167
NOISMN yes -0.081 0.593 0.308 0.400 -0.317 0.080 -0.115
ATT1MN no -

MON yes -0.120 0.201 0.044 0.204 0.110 0.703 0.035
WARN no 0.091 0.193 0.386 0,017 0.110 -0.125 -0.302
STTMMN no 0.159 0.182 0.361 0.030 0.132 -0.099 -0.304
CLSSPR yes 0.086 0.846 0.239 0.297 0,008 -0.109 0.105
ROLEPR no 0.093 0.792 0.265 0.253 0.019 -0.088 0.152
IFLTPR yes 0.257 0.206 -0.078 0.818 -0.175 0.096 -0.223
IFWDPR no 0.060 0.194 0.134 0.260 -0.193 -0.004 0.227
IFSTPR yes -0.038 -0.290 0.032 -0.964 0.349 -0.096 0.059
MAT1PR yes 0.576 -0.398 -0.062 0.000 0.027 0.136 0.100
MAT2PR yes 0.061 -0.214 -0.026 -0.146 -0.072 0.528 -0.138
ATNTPR yes 0.397 -0.115 -0.038 0.058 -0.149 0.069 0.015
ATINPR yes -0.107 -0.770 0.032 -0.254 -0.287 0.074 -0.076
ATLRPR no 0.290 0.768 -0.021 0.304 0.295 -0.155 -0.044
IFTTPR no 0.594 0.141 0.102 0.163 0.059 0.000 -0,014
IFT2PR no 0.005 -0.145 0.124 -0.750 1.202 -0.096 0.217
ATTTPR no 0.573 0.326 0.020 0.255 0.145 -0.263 -0.313
IFLTRP no 0.143 0.160 -0.088 0.784 -0.194 0.116 -0.198
IFWDRP yes 0.177 0.339 -0.041 0.651 -0.289 0.053 0.046
4RRRP no 0.226 0.770 0.000 0,284 0.301 -0.104 -0.015
SiTMRT no 0.242 -0.023 -0.094 0.023 0.107 0.078 -0,043
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Taole 14

9eading an Mathematics Observation System English;

Correlations between Scale t-Scores and actor Scores

for Instructional Year 4 for the Bilingual Sample

Scale

Entered in

Analysis ETT 06I

Factor Scores

(N=59)

8FL ADC ?RD SMT NST

NSTOMN yes -0.135 0.458 0.078 -0.019 0.330 -0.219 1.000

CLSSMN yes -0.018 0.098 -0.377 0.162 0.636 -0.218 0.329

ROLEMN yes 0.251 0.677 0.342 0.119 0.314 -0.134 0.139

SUCMN yes 0.486 0.049 0.020 -0.177 -0.112 -0.051 -0.17Q

IFLTMN yes 0.336 0.036 0.486 -0.028 0.070 0.154 0.005

IFHOMM no -0.097 0.214 0.077 -0.155 -0.241 0.064 0.053

IFSTMN yes -0.006 0.279 -0.281 0.036 0.773 -0.243 0.271

TECHMN yes 0.024 0.121 0.052 0.343 0.283 0.152 0.154

LAMM yes -0.053 -0.503 0.232 -0.413 -0.100 0.465 -0.245

MAIM yes 0,473 -0.075 0.688 0.084 -0.306 0.048 -0.009

MAT:MN yes -0.107 -0.711 -0.040 -0.173 -0.547 0.308 -0.368

ATNTMN yes 0.656 0.179 0.184 0.393 0.252 -0.026 -0.065

ATINMN yes -0.100 0.333 0.550 0.248 0.065 -0.046 0,469

ATIRRN yes 0.050 0.019 0.497 -0.002 -0.449 0.290 -0.205

NEN2MN yes -0.484 0.071 0.040 0.000 -0.363 -0.081 0.105

PROCMN yes 0.210 0.071 -0.085 0.050 0.783 -0.122 0.083

NOISMN yes -0.277 -0.190 0.068 -0.431 -0.691 0.189 -0.132

ATT1MN no -

CTRON yes 0.117 -0,189 0.305 -0.170 -0.662 0.604 -0.244

OBTMMN no -0.024 -0.292 0.126 -0.082 -0.304 0.274 -0.292

STTMMN no 0.085 -0.21? 0,048 -0.195 -0.210 0.204 -0.362

CLSSPR yes -0.021 0.882 0.201 0.257 0.463 -0.465 0,533

ROLEPR no -0.067 0.765 0.114 0.290 0.461 -0.338 0.504

IFLTPR yes 0.243 0.422 0.091 0.798 0.262 -0.416 0.135

IFWOPR no 0.112 -0.249 0.007 0.062 -0.120 0.084 -0.278

IFSTPR yes -0.036 -0.078 -0.177 -0.463 -0.050 0.246 0.031

NAT1PR yes 0.437 -0.177 -0.132 -0.240 -0.153 0.190 -0.034

NAT2PR yes -0.055 -0.578 -0.084 -0.540 -0.120 0.532 -0.180

ATNTPR yes 0.292 -0.069 0.033 -0.135 -0.078 0.126 0.025

ATINPR yes 0.026 -0.794 0.032 -0.062 -0.525 0.581 -0.337

AILRPR no 0.265 0.818 0.043 0.196 0.589 -0-539 0.305

iFTTPR no 0.491 0.294 -0.145 -0.236 0.221 -0.186 0,045

IFT2PR no 0.035 -0.221 -0.154 -0.823 -0.113 0.271 -0.096

ATTTPR no 0.629 0.172 0.159 0.300 0.216 0.002 -0.019

IFLTRP no 0,056 0.262 0,108 0.821 0.171 -0,340 0,163

IFWORP yes 0.117 -0.120 0.144 0.694 -0.093 -0.063 -0.:09

ATURP no 0.051 0.793 -0.026 0.052 0.551 -0.600 0.336

STTMRT no 0.191 0.104 -0.136 -0.237 0,147 -0.095 -0,156
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LANGMN increases in magnie 'e over the inseructional years (f7.om about
:713-11) -.50), suggesting that the trend for the increased use of
Spanish that this variable represents in the direct group instruction
factor, becomes more pronounced in later grade levels. Second, the
positive, moderate contribution of NOISMN to this factor is fairly
stable for the first three instruct rinryears, but effectively drops
to zero in the final instructional year.

The third factor, quality of formal language (QFL), reveals an
interesting correlation trend for three of the four-lading vari-
ables. For IFLTMN, ATINMN, and ATLRMN, the correlations are all
greater in trilrFst-fEr'eeinstriiariZal

years ((veraging about .65
for each variable) than in the fourth year (averaging about ,50), thus
requiring some caution in the interpretation of this factor ith
respect to the last year.

For the factor reflecting the amount of decoding (ADC, two vari-
ables which were not included in the factor analysis 05W-strong
correlations with the factor over the four instructional years,
namely, IFT2PR (about -.8) and IFLTRP (about .8). Both are expected,
given their relationshiprgTFLTPR which did load on this
factor. Two variables which d44 not this factor show
interesting correlations. First, LANGMN is negatively correlated with
the factor in instructional years 7177-14 (at about -.4), suggesting
that the use of Spanish increases in the latter years as the amount of
decoding instruction increases. Second, NOISMN shows a positive
correlation with the factor in years 1 an3-776f about .4), but a
negative relation of the same magnitude in year 4 -- these suggest
that the noise level of the instructional group increases in the early
grades with increases in the amount of decoding time, but decreases
with such increases in the latter grades.

Recall that the next factor, productivity (PRO), was c,Aplex,
with *he highest loading for PRIX-MN, and weaker, -'hut not insignifi-
cant, loadings for CLSSMN, IFITTand ATINPR. The correlation
pattern of this fact7F7Wrth71777early averaged summary z-score:
reflects this structure. First, CLSSMN shows positive relatio "ships
at each instructional year. The 1-7-"owcoefficients found in the first
three years (about 14) relative to the last year (.64) indicate the
relatively weaker contribution of this variable to the factor in the
early grades. The variables ATLRPR and ATLRRP, neither of which were
included in the factor analysT37Wow thee e3FiCted positive relation-
ships to the factor scor given their negative relationships to the
negatively loading variable ATINPR. Interestingly, for MAT2MN, which
did not load on this factor,-AigiElve correlations ve &i at each
instructional year, larger in the latter two years (about -.5) than in
the initial two years (aoout -.3). This suggests that the quality of
the secondary materials is generally negatively related to the factor,
but more strongly so in the latter grade levels. Floally, the ATT1MN
variable, which was not included in the factor analysis, shows strong
positive relationships with the factor for the years in which it was
employed ( about .8 in years 1 and 2). Such a relationship is consis-
tent with the productivity interpretation given this factor (p oduc-
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tivity increases with increases in student attention to the
instructional task).

The sixth factor, secondary materials (SMT), was also a complex
factor, showing loadings for three variables; TECHMN, CTRLMN, andMAT2PR. Its correlation patvar/i shows a singli-TriareiTrinertur-
EiMii: TECHMN, the dichotomous index of whether instruction waslargely f7N-Tirts-to-whole or from whole-to-parts, is stronglyrelated to the factor in the first three years (about .65), but only
weakly related in the fourth year (.15). Indeed, in the fov-th year,six other (non-loading) variables show coefficients greater than .4,
thus requiring caution in the interpretation of this factor for thisfinal year.

The final factor, number of students (NST), consisted of a single
variable, namely the average number of studars associated with the
target student's instructional group. From the correlation tables,only two other variables show consist relationships over the four
instructional years, namely, the length of the observation (OBTMMN)
and the amount of time the target student was observed during

(STTMMN). Both of these variables show small negative
relationships-7gthe factor score (about -.3) in each of the
instructional years except for the second. This suggests that smaller
group sizes tended to be observed during longer observations. Suchwould be expected if small group work represented a significant partof a given teacher's reading instruction period, for if classroom size
is constant, and the teacher works with each reading group, then
working in relatively smaller groups requires longer periods, and thus
longer observation lengths.

Spanish Factor-Analysis

In this section, the results of the factor analysis conducted onthe Spanish individual student summaries are presented, followed by
descriptive data on the subsequent computation of factor scores.

Derivation of Factors

In this analysis as in the English one, again eight factors had
eigenvalues above 1, but only the initial seven factors were employed
in subsequent analyses. The first factor accounte0 for 14.7% of the
.ariance, with the next successive six factors accounting for 11.7%,
10.5%, 7.8%, 7.4%, 6.2%, and 5.4%, respectively, for a total of 63.8%
explained variance (chance expectation is 32%). Of the 22 variables
entered in the analysis, each loaded on at least oGe factor except for
ATNTPR; of these all loaded on a single factor with the exception of
ROLEMN which loaded on three factors. Table 15 gives the factor
TBRIligs for the variables entered in the Spanish analysis. As in the
English table, the rows define the entered variables, and the columns
deli ,1 the factors, employing mnemonic names which best reflect the
instmctional dimensions identified in the analysis. As before, only
variables with loadings greater than .45 were used in 'he subsequent
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Reading and Mathematics Observation Systee - Spanish:

Varian Rotated Factor Matrix

based on 347 Observations foe the Bilingual ;mole

AFL OGI ETT

Factor

MST ABC SMT CNT

NSTOMN 0.180 0.158 -0.222 0.688 -0.479 0.182 0.096

GUM 0.467 -0.172 -0.066 0.184 -0.031 -0.208 9.388

ROLM 0.065 0.512 0.464 -0.454 -0.122 0.018 -0.201

SION 0,176 0.035 0.631 -0.006 -0.001 0.286 0.122

IFITNN 0.707 -0.034 -0.091 -0.177 -0.064 -0.073 0.292

LAWN -0.220 0.311 -0.027 0.255 -0.106 -0.372 -0.497

MAT1MN 0.650 -0.019 0.041 0.097 0.068 0.111 -0.208

mAT2MN -0.188 0.085 0.077 0.233 -0.233 0.579 0.177

ATNTMN -0.064 -0.238 0.811 -0.001 -0.036 -0.090 -0.027

ATINNN 0.640 0.002 0.071 0.014 0.246 -0.101 -0.068

RAMOS ATUMN 0.630 0.045 -0.028 -0.062 -0.400 0.221 -0.052

Variable PROM 0.149 0.133 -0.075 -0.819 0.056 0.095 0.061

NOISNN -0.279 0.598 -0.255 0.203 0.113 0.184 0.074

CTR1.194 -0.120 0.130 -0.015 0.011 0.094 -0.034 1.638

CLSSPR 0.133 0.836 -0.073 0.066 0.111 -0.028 -4.106

IFITPR 0.102 0.012 0.299 0.079 0.795 0.078 0.281

IFSTPR 0.001 -0.214 0.180 0.195 -0.848 0.084 0.099

mAT1PR -0.!18 -0.130 0.306 -0.050 0.094 0.173 -0.005

MAT2FR 1.114 -0.217 0.077 -0.214 0.131 0.08 ').223

ATNTPR 0.236 0.047 0.218 0.289 -0.010 0.398 -0.102

ATINPR 0.079 -0.770 0.149 0.219 -0.076 0.225 -0.135

IMP -0.061 0.337 -0.167 -0.362 0.425 0.138 -0 510
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computation of factor scores, and thus, only these variables arediscussed below.

The first factor shows loadings exclusively for quality
variables, all with positive weights. The strongest weight is towardincreased analytic, high-level decoding instruction (IFLTMN). Theweight for MAT1MN shows a trend toward basals whenever pr mate-rials are e50753id. The weights for ATINMN and ATLRMN indicate thatwhether work ts taking place independently in-i7BUFS, the factorreflects a higher level of formal language demand. The weakest weightis for the instructor classification variable (CLSSMN), which tends tobe the teacher whenever an instructor is present7E1ft three-fourthsof the time). The only secondary variable is for SBJCMN, indicating atrend toward increased reliance on reading. This 71U7 strongly
resembles that of the third factor found in the English analysis, andis likewise, labelled quality of formal language, or PFC.

The strongest loading found for the second factor is for the
percent of time that an instructor is present (CLSSPR), with a smallerpositive weight to the instructor role (ROLEMN)7"MT large negativeweight to ATINPR indicates that instruct offends to be conducted in
groups rafEiF-Wan independently. Finally, the positive weighting ofNOISMN shows that the instruction tends to be more "noisy" (probably
Because more group instruction is taking place). Secondary varl'.tiesinclude positive weights to LANGMN and IFWORP. In general, this fac-tor suggests direct group inlIFIRTIon wed by an instructor. Itresembles the second factor found in the English analysis, and is
likewise, labelled ditittimpinstruction, or DGI.

The third factor shows large positive weights to the allocation
of observed time to instructional activities (ATNTMN), and to a high
percentage of usage of primary maeerials (MATIIPMSmaller positiveweights are given to aa emphasis on readinrrirfrvuction, and to a
trend toward more direct instruction (SBJCMN and ROLEMN, respec-tively). No secondary variables appea77-17e facTO7777sembles thefirst factor found in the English analysis, anj is also labelled
engaged text time, or ETT.

The fourth factor reveals a strong negative weighting for rated
productivity (PROCMN) and a strong positive weighting for the numberof students (NSTDMRJ. Also the negative loading of ROLEMN indicates
that when an instructor is present, the role tends erg-Tway from
direct instruction and toward facilitation, In general, the structuresuggests large group activities that are lower in both productivityand the role played by the instructor. Although it is more complexthan the last factor identified in the English analysis, it is also
named number-Orstudenti, or NST.

The fifth factor has large loadings for two quantity indices, onea positive loading for IFLTPR, and the other a negative loading for
IFSTPR -- both reflect 'tieR-Frcentage of time devoted to decoding
TREFUCtion. Resembling the fourth factor of the English analysis,
this factor constitutes an index of the amount of decoding, or ADC.
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The sixth factor largely reflects the use of ancillary materials,
showing positive weights for both the quality of such materials
(MAT2MN), and the percent of time in which they are used (MAT2PR).
SiEURTry variables include a negative weight to LANGMN, suggesting
that more Spanish is associated with the use of siEgUry materials in
these Spanish reading observations, and a positive weight to ATNTPR,
indicating an increase in the percent of time when activity/ti=Edes
are applicable. Given the large weights for the secondary materials,
this factor is labelled SeCondary'materiali, or SMT.

The final factor is complex. Its strongest weighting is with the
number of momentary controls (CTRLMN), which is inversely related to
the language of instruction (a711/417 it suggests that more such
management interruptions are 737a -When the language of instruction
tends more toward the exclusive use of Spanish. The negative weight
to IFWDRP suggests that such controls are more prevalent as the time
spirlfFrword meanings increases relative to instruction on meaning
represented at higher level structures (sentences and texts). This
factor has been labelled Control (CNT), although this is clearly an
oversimplification.

In summary, the seven factors identified in the Spanish factor
analysis are (1) quality of formal language (the third English factor
derived), (2) direct group instruction (corresponding to the second
English factor), (3) engaged text time (the first English factor), (4)
number of students (the last English factor), (5) amount of decoding
(the fourth English factor), (6) secondary material usage (no directly
corresponding English factor) and (7) control (a complex factor also
without an English correspondence).

Descriptive. Statistics on Factor-Scores

On the basis of these analyses, factor scores were created
following the same procedure used in the computation of factor scores
for the English summaries: first transforming the yearly averaged
values to a-scores, and then weighting the relevant component z-scores
76?-iiCh factor (those showing loadings greater than .45) by the
appropriate loading values.

In Tables 16 and 17, the descriptive statistics for the computed
Spanish factor scores for the bilingual sample are presented for each
site under each instructional year (Table 16 containing statistics for
instructional year 0, and Table 17 displaying instructional years 1
through 4).

Again, the resulting factor scores are not expected to conform to
a standard distribution, given the procedure followed in their deriva-
tion. As seen in Table 17, the mean of each of the (overall) factor
scores at each instructional year is close to 0 (ranging from -0.012
to 0.015 over the four instructional years). As in the English data,
the standard deviations show a much larger range (from 0.103 to
0.783). Although specific site differences in factor score averages
are apparent, they will not be discussed here, as they largely reflect
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Table 16

Reading and Nathesatics Observatiar Systes - Spanish:

Descriptive Statistics on Factor Scares Overall and by Site

far Instructional Year 0 for the Bilingual Sasple

Fa:tar

2FL

D6I

Statistic Overall Site 0

1 0.005 0.021

S 0.310 0.164

N 67 20

1 0.000 0.306

S 0.419 0.364

N 67 20

ETI 1 0.002 0.354

S 0.452 0.253

N 67 20

NST 1 0.000 -0.403

S 0.471 0.330

N 67 20

ADC 1 0.000 -0.347

S 0.724 1.143

N 67 20

SPIT PI -0.001 0.400

S 0.460 0.365

N 62 20

Vli, 1 -0.006 0.278

5 0.413 0.363

N 67 20

Site i Site 2 Site 3 Site 5

-0.125 -0.390 0.218

0.182 0.142 0.279

7 13 27

-0.204 0.005 -0.177

0.177 0.328 0.421

7 13 27

0.207 -0.023 -0.29Q

0.137 0.390 0.442

7 13 27

0.345 0.156 0.134

0.319 0.514 0.386

7 13 27

-0.021 0.196 0.169

0.484 0.452 0.292

7 13 27

-0.155 0.082 -0.346

0.254 0.302 0.355

7 12 23

0.010 -0.107 -0.173

0.446 0.265 0.402

7 13 :7
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Table 17

Reading and Mathesatics Observation Systes Spanisn:

Descriptive Statistics an Factor Scores Overall and by Site

for Instructional Years 1-4 for the Bilingual Sadie

INSTRUCTIONAL YEAR 1 INSTRUCTIONAL YEAR 3

Factor Statistic Overall Site 0 Cite 1 Site 2 Site 3 Site 5 Overall Site 0 Site 1 Site 2

QFL M -0.012 0.021 -0.143 -0.019 -0.137 0.213 0.000 0.114 -0.174 -0.170
S 0,390 0.429 0.264 0.123 0.307 0.337 0.240 0.173 0.305 0.017
N 73 9 8 15 7 34 20 12 5 3

D3I 4 -0.012 0.613 -0.226 0.522 -0.304 -0.303 0.000 0.217 -0.736 0.360
S 0.530 0.013 0,319 0.355 0.281 0..112 0.547 0.259 0.424 0.536
N 73 9 8 15 7 34 20 12 5 3

ETT N 0.005 -0.976 0.187 0.363 0,522 -0.041 0.001 0.057 0.030 -0.270
S 0.567 0.404 0.276 0.252 0.106 0.478 0.373 0.403 0.252 0.415
N 73 9 8 15 7 34 20 12 5 3

SiN M -0.008 -0.503 0.262 0.244 -0.154 -0.021 0.000 -0.217 0.156 0.606
S 0.455 0.429 0.303 0.640 0.146 0.302 0.486 0.439 0.369 0.109
N 73 9 8 15 7 34 20 12 5 3

;DC N 0.000 0.172 -0.223 0.268 -1.368 0.170 0.000 -0.152 0.236 0.216
S 0.783 0.376 0.511 0.549 0.552 0.764 0.760 0.172 0.708 0.929
N 73 9 8 15 7 34 20 12 5 3

SIT n 0.000 -0.395 0.477 0.081 -0.090 -0.026 0.000 -0.194 0.420 0.120
S 0.498 0.617 0.264 0.270 0.350 0.527 0.418 0.795 0.134 0.000
N 73 9 8 15 7 34 19 12 5 2

CNT 4 - 0.004 0.531 0.198 -0.371 0.105 -0.053 0.010 -0.037 -0.128 0.433
S 0.392 0.473 0.050 0.106 0.120 0.344 0.253 0.152 0.243 0.179
N 73 9 8 15 7 34 20 12 5 3

INSTRUCTIONAL YEAR 2 INSTRUCTIONAL YEAR 4

2F1 4 -0.001 0.190 -0.685 -0.088 0.260 0.105 -0.002 0.017 -0,070
S 0.377 0.223 0.242 0.179 0,252 0.307 0.119 0,130 0.000
N 62 15 8 12 5 22 9 7

.
4

DST n 0,000 0.454 -0.230 -0.123 -0.276 -0.096 0.001 0.038 -0,130
5 0.433 0.122 0.323 0.482 0.375 0.385 0.103 0,083 0.000
N 62 15 8 12 5 22 9 7 2;77.
M 0,000 -0.070 -0.066 -0.656 0.348 0.351 -0.002 0.045 -0.170
S 0.523 0.231 0.376 0.694 0,055 0.223 0,548 0.623 0.000
N 62 15 8 12 5 22 q 7 2

NST M -0.004 -0.596 0.297 0.544 -0.042 0.000 0.001 -0.238 0, 540
S 0.534 0.093 0.398 0.531 0.150 0.401 0.584 0.393 0.000
N 62 15 8 12 5 22 9 7 2

ADC M -0.001 0.157 -0.093 -0.489 -0.420 0.285 11.000 0.160 -0.630
S 0.729 0.411 0.650 0.539 0.525 0.895 0.668 0.652 0,0110

N 62 15 8 12 5 22 9 7 ,
.

5M7 M 0.000 -0.016 0.310 -0.239 -0.300 0.074 :),002 0.020 -0,)50
3 0,461 0.274 0.329 0.272 0,616 0.561 0.119 0,132 `.000
N 60 15 8 10 5 22 ; 7 _

:NT M 0.015 -0.224 0.196 -0.032 0.042 0.131 -0,001 -0,104 0.360
S 0.364 0.134 0.202 0.128 0.176 0.524 0.289 0.235 9.M
N 62 15 8 12 5 22 9 7
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differences in the averaged summary indices that were discussedearlier.

In Tables 18 through 22, the correlations for the bilingualsample between the computed Spanish factor scores and each yearlyaveraged summary z-score (regardless of whether or not the variablewas included in the factor analysis) are presented, for instructionalyears 0 through 4, respectively.

Before discussing the correlation trends, note that thecoefficients for instructional year 4 (Table 22) are uniformly high.Of the nine target students represented in this fourth instructionalyear, six come from the same classroom. Further, only a singleSpanish reading observation was obtained from that classroom duringthe year, and all six students were assigntd to the same group duringthat observation, showing little individual instructional variations.Similarly, two of the remaining three students came from a singlec'assroom, again observed only once delivering Spanish readinginstruction during the year, with little individual differencesbetween the instruction received by the two students. As such, thesedata show the high
interrelations found in Table 22, and they will notbe considered in the discussions below of the correlational patternover instructional years. A similar account can be given for therelatively high coefficients found within the third instructionalyear, though the problem is not as severe given the larger sample sizeand greater representation of classrooms.

For the first factor, quality of formal language (OFL), thelowest weighting was for CLSSMN, and its correlations viTET the factorare generally low (indeed7iTTghtly
negative in the third instruc-tional year). ROLEMN, which did not load on this factor, shows asmall positive correlation (about .4) in all years but the first,indicating that the quality of formal language increases as theinstructor's role tends toward direct instruction. Finally, OBTMMNand STTMMN, both indicators of the length of observation (but notenter 77 the analysis), show moderate positive correlations with thefactor in all three years (about .5), suggesting that greater qualityof formal language tended to be observed in longer observations.

For direct group instruction (DGI) , NEN2MN, which was not
included in the factor analysis, shows a ate positive correlation(about .5) in the first and third instructional years. This indicatesthat as group instruction increases so does the number of students notengaged in the activity assigned. Both ATLRPR and ATLRRP, neither ofwhich were included in the factor analyin7arrelate highly (about.8) with the factor -- as in the English data, such

is expected giventhe high negative correlations between these variables and ATINPR,which did load on this factor and shows
negative correlations nth itover the instructional years.

For the third factor, engaged text time (ETT), NEN2MN, which wasnot Included in the factor analysis, shows a nairate negative corre-lation (about -.6) for all years, supportingthe interpretation of

G.

62



Table 18

Reading and Nithesatics Observation Systes - Swish:

Correlations between Scale Z-Scores and Factor Scores

for Instructional Year 0 for the Bilingual Saeple

Scale

En+ered in

Analysis QFL 061

Factor Scores

(82.671

ETT NST AOC SMT CNT

NSTONN yes 0.263 0.256 -0.008 0.651 0.196 -0.518 0.118
CLSSNN yes 0.620 -0.097 -0.104 0.199 0.014 -0.496 0.287
ROLM yes 0.052 0.556 0.480 -0.703 -0.187 0.433 0.140
HENN yes 0.218 0.537 0.514 0.016 0.235 0.179 0.458
IFLTNN yes 0.640 0.046 -0.102 -0.184 0.305 -0.202 0.153
IFWONN no 0.306 -0.015 0.098 -0.259 -0.281 0.236 0.191
IFSTNN no -0.205 0.302 0.007 -0.566 -0.793 0.495 0.011
TECHNN no -0.243 0.067 0.309 -0.224 -0.710 0.371 -0.002
LAN6NN yes -0.013 -0.218 -0.448 0.079 -0.482 -0.038 -0.723
MA11NN yes 0.260 0.097 -0.032 0.407 0.214 -0.281 0.191
MAT2NN yes -0.254 0.320 0.332 -0.341 -0.020 0.653 0.128
ATwiliN yes -0.328 -0.072 0.749 0.113 0.011 0.234 0.318
ATINMN yes 0.522 0.018 -0.453 0.246 0.101 -0.435 -0,322
ATLRMN yes 0.538 0.148 -0.005 -0.477 -0.229 0.264 -0.003
NEN2MN no 0.084 -0.532 -0.099 0.157 0.179 -0.161 0.344
PROM yes 0.138 0.314 0,172 -0.789 -0.265 0.226 0.153
NOISMN yes -0.324 0.562 0.281 -0.007 -0.168 0.350 0.229
ATT1MN no 0.307 0.343 0.095 -0,725 -0.422 0.659 0.135
CTRLMN yes -0.040 0.394 0.305 0.003 -0.114 0.204 0.695
OBTNNN no 0.443 -0.222 -0.303 -0.221 -0.058 0.025 -0.106
STIMMN no 0.395 -0.196 -0.246 -0.268 -0.065 0.038 -0.127
CLSSPR yes 0.203 0.686 0.338 0,196 0.275 -0.113 0.313
ROLEPR no 0.203 0.686 0.338 0.196 0.275 -0.1i3 0.313
IFLTPR yes 0.163 0.191 0.316 0.213 0.872 0.086 0.484
IFWOPR no -0.470 0.205 0.225 -0.317 -0.614 0.471 -0,191
IFSTPR yes -0.162 0.118 0.281 -0.328 -0.889 0.37c 0.134
MAT1PR yes -0.373 0.267 0.807 -0.300 -0.070 0.498 0.401
NAT2PR yes -0.289 -0,007 0.377 -0.393 -0.213 0.778 0.032
AT$TPR yes -0.037 0.376 0.255 -0.168 -0.076 0.325 0.090
ATINPR yes -0.253 -0.631 -0.007 0.255 -0.034 0.009 -0.760
ATIRPN no 0.147 0.707 0.297 -0.273 0.020 0.153 0.477
1FTTPR no -0.253 0.427 0.6'1 -0.181 0.014 0.742 0.470
IFT2PR no -0.379 0.188 0.282 -0.364 -0.829 0.488 -0.055
ATTTPR no -0.289 0.156 0.745 -0.029 -0.037 0.425 0.279
IFLTRP no 0.405 -0.172 -0.248 0.345 0.839 -0.368 0.009
IFWORP yes -0.823 -0.011 -0.066 0.074 0.116 0.;62 -0.684
ATLRRP no 0.215 0.662 0.078 -0.239 0.026 0.005 0.389
plmRT no -0.093 0.119 0.248 -0.217 -0.008 0.059 -0.097
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rain?. 19

Reading and Mathematics Observation System - Spanish!

Correlations between Scale l-Scarts and Factor Scares

for Instructional Year 1 for the Bilingual Sample

Scale

Entered in

Analysis OR D61

Factor Scares

;N3t731

E77 NST ADC SMT CNT

ISTDMN yes 0.021 0.412 -0.363 0.803 0,357 -0.106 -0.082
CLSSMN yes 0,383 -0.120 -0.280 0.189 0.096 -0.424 0.296
ROLM yes -0.118 0.604 0.477 -0.364 -0.109 -0.037 -0.221
SUCMN yes -0.167 -0.335 0.853 -0.022 -0.318 0.259 -0.195
IFLTMN yes 0.786 0.013 -0.431 -0.056 0.116 -0.266 0.300
IRWIN no -0.174 0.007 -0.213 -0.279 0.209 -0.123 -0.599
IFSTMN no 0.098 0.141 -0.260 -0.479 0.155 -0.285 0.355
TEC1094 no -0.123 0.605 0.050 0.260 0.439 -0.162 -0.191
LANGMN yes -0,131 0.391 0.263 0.202 0.244 0.095 -0.773
OAT1MN yes 0.656 -0.145 -0.220 -0.316 0.214 -0.102 0.311
MATAIN yes -0.152 0.452 0.079 0.023 -0.121 0.728 -0.064
ATNTMN yes -0.286 -0.374 0.911 -0.086 -0.759 0.317 -0.198
4T1NKN yes 0.562 0.045 0.050 -0.116 0.455 -0.)23 0.108
ATLRMN yes 0.654 -0.337 -0.150 0.017 -0.026 -0.255 -0.106
4EN2MN no 0.027 0.595 -0.493 0.892 0.494 -0.302 -0.331e
PRDCMN yes 0.259 -0.025 -0.396 -0.771 -0.112 0.224 0.620
NOISMN yes -0.253 0 598 -0.203 1.598 0.307 0.099 -0,047
ATT1MN no 0.562 0.696 -0.542 -0.855 0,156 -0.954 0,505
CTRON yes 0.291 0.352 -0.373 -0.369 0.183 -0.375 0.740
OBTMMN no 0.496 0.023 -0.588 -0.453 0.10 -0.280 0.171
STIMMN no 0.646 -0.331 -0.020 -0.313 0.119 -0.143 0.188
CLSSPR yes -0.063 0.907 -0.251 -0.001 0.408 -0.264 -0.175
ROLEPR no -0.231 0.859 -0.254 -4.084 0.220 -0.243 -0.192
IFTTPR yes 0.289 0.358 -0.159 0.451 0.949 -0.199 -0.123
1FWDPR no -0.376 0.466 -0.064 -0.031 0.028 -0.236 -0.445
IFSTPR yes -0.361 -0,457 0.451 -0.169 -0.956 0.260 0.135
IAT1PR yes -0.438 -0.ill 0.931 0.019 -0.266 0.345 -0.237
MAT2PR yes -0.091 -0.508 0.375 0.092 -0.244 0.822 -0.121
ATNTPR yes -0.041 -0.159 0.444 0.059 -0.067 -0.032 -0.031
4TINPR yes 0.052 -0.826 0.305 0.081 -0.392 0.438 0.039
ATLRPR no -0.214 0.806 -0.004 -0.149 0.283 -0.360 -0.113
IFTTPR no -0.279 -0.102 0.532 0.432 -0.145 0.071 -0.093
1F72PR no -0,422 -0.388 0.444 -0.175 -0.959 0.225 0,068
ATTTPR no -0,446 -0.244 0.920 -0.175 -0,598 0.319 -0.199
IFITRP no 0.406 0.365 -0.340 0.243 0,971 -0.221 -0362
IFORP yes 0.191 0.449 -0.139 0.154 0.307 -0.295 -0.631
47LRRP no -0.143 0.838 -0.175 -0.143 0.335 -n.408 -0.050
STTMRT no 0.082 -0.394 0.711 0.231 -0.001 0.186 -0,247
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Table 20

Reading and Nathesatics Observation Systee - Spanish:

Correlations between Scale i- Scores and Factor Scores

or Instructional Year 2 for the Bilingual Saople

Scale

Entered in

Analysis QFL D6I

Factor Scores

IN2621

ETT NST APC SAT CNT

4STDNN yes -0.255 -0.197 -0.261 0.818 -0.412 0.177 0.553
CLSSIIN yes 0.561 -0.070 0.095 0.055 0.106 -0.121 -0.027
ROLM yes 0.437 0.193 0.687 -0.713 0.507 0.117 0.075
SBJCNN yes 0.489 -0.007 0.736 -0.326 0.359 0.249 0.083
IFLTNN yes 0.576 0.505 0.094 -0.677 0.465 -0.160 -0.221
INN no 0.083 -0.096 -0.281 -0.100 -0.203 0.153 -0.149
IFSTNN no 0.044 0.208 0.268 -0.344 0.031 -0.103 -0.011
TECO no -0.206 0.014 -0.267 -0.034 -0.109 0.162 0.196
LAWN yes -0.155 0.041 -0.290 0.111 -0.079 -0.168 -0.470
NAT1NN yes 0.614 0.082 0.292 -0.120 0.219 0.074 -0,234
MAIM yes -0.190 -0.302 -0.097 0.483 -0.229 0.654 0.178
ATNTNN yes 0.251 -0.271 0.756 -0.076 0.121 -0.013 0.262
ATINNN yes 0.606 0.001 0.220 -0.291 0.045 -0.204 0.060
ATUNN yes 0.655 0.097 0.440 0.025 -0.030 0.150 0.186
NEN2NN no -0.487 0.095 -0.540 0.458 -0.284 -0.014 -0.082
PRDCNN yes 0.294 0.355 0.231 -0.871 0.368 -0.051 -0.264
NOISNN yes -0.151 0.591 -0.620 0.200 -0.201 0.025 -0.165
ATT1MN no

-

CTRIAN yes -0.012 -0.351 0.224 0.235 0.085 0.352 0.813

OBTNNN no 0.415 0.296 0.119 -0.416 0.045 -4.046 -0.033

STTMNN no 0.370 -0.058 0.260 -0.047 0.002 -0.047 0.207

CLSSPR yes 0.348 (mot -0.165 0.056 0.110 0.122 -0.229

ROLEPR no 0.340 0.745 -0.132 0.100 0.064 0.173 -0.168

IFSTPR yes 0.240 -0.010 0.521 -0.258 0.879 0.256 0.236
IFMDPR no 0.292 0.360 0.110 -0 459 0.167 0.013 -0.442
IFSTPR yes -0.210 -0.341 -0.221 0.620 -0.895 -0.020 0.294
NAT1PR yes 0.121 -0.311 0.862 -0.347 0.377 0.240 0.223

MAT2PR yes 0.072 0.178 '.331 -0.174 0.389 0.778 0.288
ATNTPR yes 0.132 -0.318 0.287 0.203 0.152 0.119 0.059
ATINPR yes 0.001 -0.791 0.211 0.434 -0.132 0.365 0.699
ATLRPR no 0.076 0.719 0.028 -0.463 0.181 -0.375 -0.634
IFTTPR no 0.312 -0.106 0.631 -0.044 0.346 0.384 0.310
IFTTPR no -0.050 -0.071 -0.146 0.289 -0.820 -0.011 -0.046
ATTTPR no 0.232 -0.360 0.756 -0.008 0.120 0.022 0.314

IFLTRP no 0,252 0.083 0.434 -0.289 0.880 0.215 0.164

IFERP yes 0.420 0.548 0.178 -0.600 0.596 0.013 -0.558

ATLRRP no 0.065 0.777 -0.074 -0.484 0.156 -0.371 -0.657

iTTMRT no -0.167 -0.463 0.122 0.525 -0.025 -0.012 0.240
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Table 21

Reading and Mathematics Observation System - P anlsh:

Carrelatiov, between Scale 2-Scores and Fact+ Scores

for Instructional Year 3 for the Bilingua! ;ample

kale

Entered in

Analysis in D6I

Factor Scores

(N2201

ETT MST ADC SMT CNT

NSTDMN yes -0.371 0.048 -0.293 0.832 -0.407 -0.291 -0.417
CLSSMN yes -0.173 -0.091 0.322 0.167 -0.004 -0.091 0.308
ROLEMN yes 0.187 0.755 0.295 -0.482 -0,401 -0.720 0.336
SUCMN yes 0.212 0.407 0.067 -0.156 0.467 0.303 0.554
!FLINN yes 0.828 0.125 0.018 -0.537 0.259 0.195 -0.146
IFW:MN no 0.040 0.562 -0.201 -0.319 -0.232 -0.615 0.377
IFSTMN no 0.463 0.350 0.664 -0.564 0.415 -0.159 0.113
TECNMN no -0.740 0.058 -0.094 0.748 -0.335 -0.393 0.148
LAN6MN yes -0.526 0.229 -0.025 0.718 -0.373 -0.536 0.171
MAT1MN yes 0.250 0.471 0.376 -0.427 0.155 -0.529 0.054
MAT2MN yes -0.235 -0.049 -0.548 0.584 0.149 U.5toi 0.307
AT4TMN yes 0,050 -0.346 0.845 -0.241 -0.208 -0.207 -0.205
ATINMN yes 0.527 -0.455 -0.295 -0.202 0.477 0.780 0.049
ATLRMN yes 0.416 0.229 -0.317 0.040 -0.689 -0.279 -0.434
NEN2MN no -0.284 0.439 -0.673 0.682 -0.219 -0.048 0.108
PROCMN yes 0.473 -0.178 0.321 -0.811 0.125 0.130 -0.412
NOISMN yes 0.104 0.659 -0.662 0.201 -0.016 -0.020 0,099
ATT1MN no

CTRLMN yes -0.415 0.074 -0.173 0.470 0.275 0.134 0.774
OBTMMN no 0.626 0.202 0.357 -0.471 -0.245 -0.532 -0.328
STIMMN no 0.626 0.202 0.357 -0.471 -0.245 -0.532 -0.328
CLSSPR yes 0.215 0.858 0.062 -0.058 -0.123 -0.388 -0.051
ROLEPR no 0.203 0.845 0.065 -0.043 -0.109 -0.368 -0.074
IFLTPR yes -0.045 -0.036 0.216 -0.113 0.920 0.559 0.458
IFWDPR no 0.332 -0.426 -0.301 -0.231 0.141 0.471 -0.554
IFSTPR yes -0.184 0.314 0.196 0.140 -0.930 -0,767 0.009
MATIPR yes -0.155 -0.550 0.790 -0.123 0.079 0.000 -0,211
MAT2PR

ATNTPR

yes

yes

0.221 -0.593 0.203 -0.460 0.745 0.727 -0.259

ATINPR yes -0.053 -0.897 -0.030 0.092 0.138 0.612 -0.400
ATLRPR no 0.075 0.852 0.208 -0.160 -0.144 -0.655 0.434
IFTTPR no 0.028 -0.043 0.573 -0.368 0.360 0.220 0.295
IFT2PR no 0.063 0.023 -0.010 -0.021 -0.905 -0.528 -0.403
ATTTPR no 0.086 -0.476 0.810 -0.284 0.009 -0.011 -0.2:2
IFLTRP no -0.046 -0.070 0.108 -0.060 0,942 0.612 0.430
IFWDRP yes 0.155 -0.550 -0.334 0.061 0.525 0,599 -0.071
ATLRRP

STTMRT

no

no

0.049 0.888 0.046 -0.090 -0.160 -0.615 0.469
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Table

Reading and Matheeatics Observation Systte - Spani_A;

Correlations between Scale I-Scores and Factor Scares

for Instructional Year 4 for the Bilingual Sasole

Scale

Entered in

Analysis OFL 061

Factor Scores

(N=9)

ETT NST ADC SMI CNT

NSTDMN yes -0.988 0.376 -0.979 0.838 -0.976 -0.997 -0.397
CLSSMN yes 0.365 -0.998 0.513 0.237 0.144 0.394 0.991
ROLEMN yes 0.804 0.191 0.709 -1.000 0.920 0.797 -0.169
684CMN yes 0.278 -0.989 0.431 0.326 0.051 0.306 0.986
IFLTMN yes 0.979 -0.542 0.999 -0.722 0.924 0.993 0.560
'FENN no

-
IFSTMN no 0.945 -0.656 0.990 -0.614 0.866 0.964 0.671
TECHMN no -0.781 -0.229 -0.681 Mt/ -0.90' -0.773 0.201
LAN6MN yes -0.781 -0.229 -0.681 0.999 -C.905 -0.773 0.201
MAIM yes 0.325 0.122 0.173 -0,813 0.535 0.303 -0,706
MAT2MN yes -0.352 - 0.101 -0.202 0.832 -0.559 -0.331 0.685
ATNIMN

ATINMN

yes

yes

0.977 -0.542 0.999 -0.722 0.924 0.993 0.560

ATLRMN yes -0,960 0.297 -0.954 0.875 -0.985 -0.982 -0.318
NEN2MN no -0.811 -0.179 -0.718 1.000 -0.725 -0.805 0.157
P9DCMN yes 0.455 0.616 0.312 -0.889 0.649 0.436 -0.598
NOISMN

ATT1MN

yes

no

-0.979 0.542 -0.999 0.722 -0.924 -0.993 -0.560

CTRLMN yes -0.325 -0.722 -0.173 0.815 -0.535 -0.303 0.706
OBTMMN no 0.903 -0.008 0.836 -0.980 0.977 0.902 0.030
STTMMN no 0.903 -0.008 0.836 -0.980 0.977 0.902 0.030
CLSSPR

ROLEPR

yes

no

-

IFLTPR yes 0.902 -0.745 0.966 -0.511 0.797 0.924 0,758
IFWDPR no -0.365 0.998 -0.513 -0.237 -0.144 -0.394 -0.997
IFTTPR yes -0.655 -0.394 -0.539 0.970 -0.825 -0.646 0.376
MATIPR yes 0.981 -0.295 0.958 -0.882 0.989 0.988 0.316
MAT2PR

ATNTPR

AT1NPR

yes

yes

yes

0.636 0.429 0.511 -0.967 0.798 0.622 -0,409

ATLRPR no 0.981 -0.295 0.958 -0.882 0.989 0.988 0.316
IFTTPR no 0.976 -0.355 1,000 -0.711 0.918 0,991 0.573
IFTTPR nc -0.853 0.810 -0.933 0.411 -0.731 -0.877 -0.321
ATTTPR no 0.981 -0.295 0.938 -0.882 0.989 0.988 0.316
IFLTRP no 0.865 -0.797 0.941 -0.438 0.746 0.888 0.308
IFWORP

ATLRRP

STTMRT

yes

no

nc

-0.366 0,998 -0.513 -0.237 -0,140 -0.343 -0,747
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engaged instructional time. Both IFTTPR and ATTTPR, neither includedin the factor analysis, show posit74-TErrelifT3R-With the factor ineach instructional year (about .6 and .8, respectively). These areindices of the relative amounts of time devoted to literacy instruc-
tion and to instruct':lnal activity/tasks, respectively, and suggest
that engaged text tin increased with increases in time devoted toliteracy instruction. Finally, ROLEMN and SBJCMN, both with small
positive 'weights, show particular776 correlations in the third
instructional year.

The fourth factor was named rimber of students (NST), although it
was more complex than the corresponding factor deriveFin the English
analysis. In the Spanish data, IFSTMN, which was not included in the
factor analysis, shows a moderate -Weiliiive correlation in all years
(about -.5), suggesting that the factor contains a component for less
explicit instruction in the meaning of connected text. A second
variable not included in the analysis, NEN2MN, an index of the number
of nonengaged students, is positively related to the factor (about .7)
in each instructional year, which would be expected given the
increased group size. Finally, OBTMMN, the length of observation, is
negatively related to the factor-TriTch year (about -.45), and
suggests that larger group sizes tended to be seen in shorter
observations.

The fifth factor the amount of decoding (ADC), had only two
variable loadings, IFLTPR and IFSTPR, the first positive and the
second negative. ammr: the 777T-percentage of time devoted to
non-decoding instrETIOW, shows a substantial negative correlation in
all instructional years (about -.9), which would be expected given its
high positive correlation with IFSTPR. Also, IFLTRP, which was not
included in the analysis, shows substantial 171BiTfTve relation in all
years (about .9), again, expected given its high correlation with
IFLTPR.

The sixth factor, secondary materials (SMT), had positive weights
for both the quality and quantity of ancillary materials (MAT2MN and
MAT2PR). ATINPR, an index of the percentage of time devotia-Trinde-

Tit wo717-Wich did not load on this factor, nonetheless shows
moderate positive correlations (about .5) in each instructional year.
This suggests that the use of secondary materials is more prevalent
with decreased reliance on group work (or increased reliance on
seatwork).

The last factor was complex, and was labelled control (CNT) given
that its strongest weighting was for the number of momentaryan-
trols. A second variable, IFWDRP, the percentage of time devoted to
word meaning relative to thi717171 percentage of time devoted to
instruction on meaning (at all levels: word, sentence, and text),
revealed a negative loading. In the correlation tables, IFWDPR, which
was not included in the factor analysis, shows moderate negative
correlations (about -.5) with the factor in all instructional years --
these would be expected given the positive correlations between IFWDRP
and IFWDPR.
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Correlations Between Factor Scores

Hav-ng treated the correlations between the summary valuss and
the individual factor scores for I-,oth the English and Spanish data,
next the correlations between the factor scores themselves within each
instructional year are considered. Again, the correlations for
English and Spanish are discussed separately, tieating English first.

English Factor Score Correl ati on;

In this section, the correlations between the English factor
scores for the bilingual sample are discussed. In Table 23, these
correlation coefficients are presented for each of the five
instructional years.

Considering the correlation pattern found within the last four
instructional years, ETT, engaged text tire, shows a positive relr-
tionship (about .4) ti71FL, the quality of formal language, in
instructional years 2, Trend 4. This suggest -3 that classrooms tend-
ing toward higher amount, of engaged text Vire also tended toward a
higher quality of formal language. Further, in the early grade
levels, QFL showed a negative correlation (about -.3) with SNIT, the
quality i quantity of secondary materials, suggesting that-The use
of such ancillary materials is weakly linked to decreased formal lan-
guage quality in these grade levels. The only other systematic
comAtions occur between OGI (direct group instruction) and PRC
(productivity), which are ORTiively correlated in each ins.rucT7Frial
year (about .4). These relationships most likely reflect the common
positive correlation of ATLRRP, which was not included in the factor
analysis, yet shows fairly substantial correlations with both of these
factors. As such, it suggests that both direct group instruction and
productivity increased with increases in the pe,centage of time
devoted to group instruction. Other strong correlations can be found
in Table 23 (especially in year 4), but these do not seem to be
systematic across instructional years.

Spanish-FictOr.ScOri.Lonrelitions

The correlatio s between the Spanish factor scores for the
bilingual sample are presented in Table 24; again, these -.orrelation
coefficients are presented for each of the five instructional years,
but the discussion below only treats those for the last four
instructional years.

First, the correlation? between factors within the last
',structional year are uniformly high, which, given the high correlo-
,.ons between the component summary indices far this year discussed
earlier, are nit surprisie..j. Consequently, the interpretation of
these factors in this lass. ,o.!,'r is quite difficult.

For instrqctio-al years 1 through 3, th,'re are generally more
significant relationships within the Spanish data than within the
English data, and these probably reflect the generally reduced ample
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Title 23

Reading and Mathematics Observation System - English:

Correlations between Factor Scores for Each Instructional Year

for the Bilingual Sample

ETT D61 QFL

Factor

ADC PRD SMT NST

Eli 0.228 0.321 0.090 0.217 0.176 -0.326

061 0.373 -0.012 0.361 0.482 -0.131

INSTRUCTIONAL QFL 0.005 0.270 0.096 -0.275

YEAR 0 ADC 0.019 -0.197 0.136

(N=140) PRD 0.127 0.158

SMT -0.155

MST

ETT -0.028 0.082 -0.199 -0.171 -0.110 4.210
06I -0.060 0.471 0.553 0.169 0.075

INSTRUCTIONAL QFL -0.049 0.039 -0.251 -0.369

YEAR 1 ADC 0.334 0.305 0.091

(0215) PRD 0.219 -0.039

SMT 0.043

NST

ETT -0.130 0.363 -0.010 -0.274 -0.297 0.141

OGI 0.341 -0.055 0.381 -0.157 -0.2:0

INSTRUCTIONAL QFL 0.135 -0.119 -0.350 0.181

YEAR 2 ADC -0.028 -0.265 0.014

(N=2241 PRD 0.160 -0.494

91T -0.114

NST

ETT 0.057 0.401 0.1'7 0.147 -0.040 -0.181

061 0.193 0.325 0.120 -0.104 -0.008

INSTRUCTIONAL QFL -0.060 0.174 -0.062 -0.018

YEAR 3 ADC -0.326 0.102 -0.109

(m=94) PRD -0.034 0.026

SM" -0,045

NST

ETT 0.023 0.387 0.130 0.067 0.063 -0.135

061 0.139 0.172 0.404 -0.514 0.458

INSTRUCTIONAL QFL 0.170 -0.271 0.205 0.076

YEAR 4 ADC 0.100 -0.303 -0.019
059) PRO -0.388 0.330

SMT -0.219

MST
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Table 24

Reading and "athesatics Observitir Systes - Spanish:

Correlations betNeen Factor Scores for Each Instructional Year

for the Bilingual Sample

DFL Del ETT

Factor

NST ADC SMT CNT

AFL 0.117 -0.224 0.031 0.185 -0.378 0.193

061 0.418 -0.236 0.036 0.195 0.445

INSTRUCT1AAL ETT -0.258 0.008 0,494 0.518

YEAR 0 NST 0.309 -0.512 -0.076

(N:67) ADC -0.174 0.187

SMT 0.105

CAT

gF1 -0.109 -0.346 -0.083 0.342 -0.326 0.292

061 -0.179 0.078 0.129 -0.268 -0.154

INSTRUCTIONAL ETT -0.113 -0.325 0.309 -0.251

YEAR 1 MST 0.320 0.078 -0.345
ft4=73/ ADC -0,242 -0.136

SMT -0.122

CNT

AFL 0.244 0.389 -0.354 0.288 -0,064 -0.083

D61 -0.185 -0.306 0.192 -0.055 -0.456

:NSTRUCTIONAL ETT -0.419 0.413 0.189 0.229

YEAR 2 MST -0.501 0.171 0.357

(4:62) ADC 0.150 -0.042

SMT 0.329

CMT

AFL 0.220 0.152 -0.562 0.079 0.022 -0.131

061 -0.077 -0.112 -0.194 -0,531 0.247

INSTRUCTIONAL ETT -0,411 0.003 -0.211 0,113

YEAR 3 NST -0,137 0,020 -0.071

4N=20) ADC 0.728 234

SMT -0.003

CM?

AFL -0,411 0.976 -).806 0.954 (me 0,431

061 -0.555 -0.188 -0.192 -0,439 -0,999

INSTRUCTIONAL ETT -0.711 0.918 0.990 0.574

YEAR 4 NST -0,921 -0.799 0.167

(N=9) ADC 0.961 0.212

SMT ri,asa

CNT
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size. Of those relationships, only two afnear to be systematic across
instructional years. Both the quality of formal language (QFL) and
engaged text time (ErT) are negatively related to the number ZY
students (NST). This indicates that in the Spanish classrooms, thequality ornirmal language increased with decreases in group size, as
diG engaged text time.

This concludes the discussion of the RAMOS data collected in
English and Spanish reading classrooms. As was seen, the structure of
the two data sets was quite similar, which perhaps would be expected
given that many of ti' teachers observed taught both English and
Spanish reading, albeit to different students. In the next sections,
data collected from the second source of information on reading
instruction, the Teacher Checklists, are discussed.

TEACHER CHEMISTS

A secondary source of instructional data was obtained from
regular interviews with the teachers who were primarily responsible
for providing reading instruction to each of the target students. In
this section, as in that treating the RAMOS, the structure of the
interview instrument is first described, followed by discussions of
the data collection and processing procedures, the derivation of
summary indices, and descriptive statistics on the aggregated measures
for the bilingual sample. These are followed by descriptions of
further data reduction procedures which yielded factor scores, and the
descriptive statistics and inter-correlations associated with them.

Instrument Description

To supplement and verify the information obtained in the RAMOS
observations, the teachers in the study were interviewed bimonthly (on
average) during the school year by SEDL research staff using the
Teachertheckliit. Employing the same codes used in the RAMOS, the
ZREUTFiiiiiTcally obtains from each of the teachers their plans
regarding reading instruction for a two-week period for each of the
target students taught. For each stqdent, the strategies or skills
that were to be taught during the two-week period were listed; and for
each strategy or skill listed, the following were indicated: instruc-
tional focus, material (type, title, and section of the book), type of
activity, language of instruction, instructor (e.g., teacher or
teacher aide), role of the instructor, and total minutes devoted to
the teaching of the strategy/skill over the two-week period.

In Appendix G, the Teacher Initructional Plan (the Checklist
coding sheet) and the Checklist presented.
Concerning the former, the top of the page is used for recording basic
identification information: the teat.her interviewed, the associated
school and grade level, the dates covered by the instructional plans
described, and the identification and group assignments of the target
students. The specific instructional categories appearing in the
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bottom half of the page for delineating specific instructional plans
are summarized below (refer to the Checklist Master Code Sheet in
Appendix G for the specific codes allowed-under each category :

Grcup/Students: the unique identification number of the group
for specific target student if instruction is individualized)
whose instructional plans are being described.

Strategy Number: the nominal number of the particular
instructional strategy being described for the group under
consideration.

Instructional-Focus: the instructional emphasis associated with
the particular strategy being described (under six skill headings
of general, grammar, vocabulary, decoding, comprehension, and
interpretation skills).

Materiali: the materials being used in the delivery of the
particular strategy described (allowing two distinct codes for
each strategy), providing the following information:

Tie: the type of material used;

Title: if a text is being used, its title;

Page(i) if a text is being used, the page numbers covered.

Activity: the type of activity used as a vehicle to convey the
instructional content of the strategy described (under eight
activity headings of lecture, discussion, independent work,
questions/answers, recitation, audio-visual, other
reading-related activities, and non-reading activities.

Lingua* the language employed by the instructor in the
ivery of the instructional strategy described.

Instructor: the classification of the instructor with primary
responsibility for overseeing the delivery of the instructional
strategy being described (e.g., teacher, aide, volunteer).

Role: the role of the instructor in delivering the instructional
strategy being described.

Total Minutes/Two-Week Period: the total number of minutes in
IFTEvo-,eek period being considered which is to be devoted to
the particular instructional strategy described.

The Checklist and RAMOS codings are identical for those overlapping
categories that are covered, with one exception: given the non-
instructional nature of transitional activities, their codinT-Which
was allowed in the RAMOS (under the Activity/Task category), was not
possible in the Checklist coding (under the analogous Activity
category).
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An example taken from a completed protocol will demonstrate the
method this system employs in characterizing instructional plans.
Figure 8 displays a completed Checklist coding sheet taken from a Site
5, second-grade classroom during the last year of data collection. It
is an interview with the same teacher whose RAMOS coding sheet was
used as an example in the previous section, and covers the same time
period. This example will be the basis of further examples used in
describing the derivation of instructional summary indices, so a
considerable amount of detail will be given here.

At the top of the form, this teacher's normal groupings for
reading instruction are given: Group 1 contains five students, two of
whom are target students in this study (with unique identification
numbers subsequently provided); Group 2 contains four students, where
one is a target; and Group 3 contains six students, one being a
target. In the lower portion of the coding sheet, the three groups
are listed along with a specification of the major instructional
strategies used by the teacher over the two-week course covered by the
interview. Looking at the materials columns first, note that two
groups are using the Magic Times readers (from the Macmillan series):
Group 1 is working in the last sections of the book, while Group 2 is
waking in the middle sections ('E' and 'M' under the column labelled
Pa e respectively). The third group is in the beginning sections

a n ow World (indicated by a 'B'). Thus, from the difficulty
sequencing of this mrterial, Group 1 constitutes this classroom's top
reading group, Group 2 the middle group, and Group 3 the bottom group.

Before considering the individual instruction planned for the
three groups, note that English is the only language of instruction
('E' under Language). Further, the teacher is always given as the
instructor primarily responsible for the instruction delivered ('T'
under Initructor). Thus, this classroom offers only English reading,
and emiFTEFF713Tupporting instructors (e.g., resource teachers,
teacher aides), at least nrt in primary roles.

Considering the instruction offered Group 1, first note that six
strategies are listed the six entries under the column labelled
Strategy Number). The first strategy for Group 1 is focused on the
comprehension of literal facts from text ('CLF' under InitrUctional
Focus), and relies on the basal reader ('BR' under Materials: Type).
TFie Instructional activity is reading and re.ponding ('RRR' under
Activity), where the instructor's role is one of direct instruction
('N' under Rtile); this strategy occupies approximately 50 minutes of
instructional Dme over the two-week period of interest (about five
minutes per day). The second strategy is focused on whole text
recognition ('DW1"), and also employs the basal reader ('BR'). The
activity is reading aloud ('RRA'), and as before, is conducted by the
teacher in * direct instruction mode; it occupies about 15 minutes per
day. The third strategy's focus is on letter cluster-sound
recognition ('OCS'), and employes a supplementary book ('SB'). The
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activity consists of questions with spoken answers ('QSA'); it is
conducted by the teacher in a direct instruction role, and occupies
about five minutes daily. The fourth activity also focuses on letter
cluster-sound recognition, but employs a basal workbook (1BW*), where
the activity consists of independent work with written answers
('WWA'). Again, the teacher has primary responsibility for overseeing
the work, playing the role of facilitator. The activity occupies
about 10-minutes per day. The final two strategies both are concerned
with vocabulary enrichment (in English). The first (lasting about
five minutes per day) consists of group work with spoken answers to
questions from the teacher in a direct instruction role. The second
consists of 20 minutes per day of independent creative writing, super-
vised by the teacher in a role of facilitation. Thus, overall the
first group's instructional plans call for about 60 minutes of reading
instruction daily, 20 Ainutes devoted to whole text work, 15 minutes
to decoding work, and 25 minutes to vocabulary work.

The instruction planned for Group 2, the middle reading group, is
very similar to that planned for Group 1. Indeed, the'only differ-
ences concern (1) their place within the basal series employed (dis-
cussed earlier), and (2) the teacher's role during instruction on
letter cluster-sound recognition.

Group 3, the bottom reading group, has about 10 minutes less
planned instruction per day in reading. This group receives similar
instruction in both decoding and whole text work, though the latter is
extended by about half again as much time. This group does not
receive an:r of the vocabulary work given to the otner two groups, but
rather a soall amount of instruction devoted to whole word ('DWW') and
sentence (DSR') recognition.

Thus, the information obtained from the Checklist, though not as
detailed a, that obtained from the RAMOS, nonetheless provides
specific Information in a RAMOS-like format about the planned instruc-
tion for 'ndividUal reading groups. Before discussing the derivation
of summary indices from these raw protocols, the data collection and
processing pr6cedures will be discussed.

Data Collection and Processing

In the initial year of the study, Checklists were completed
monthly by trained field observers at the single site (Site 0) then
participating in the study. In all subsequent years, these interviews
were conducted by trained in-house SEDL staff during their regular
site visits (generally, in November/December, January/February, and
April/May). As the interviews were completed and returned to the
Laboratory, they were checked by in-house staff for coding complete-
ness and accuracy. Once checked, the raw protocols were then entered
into computer files, frequency analyses conducted, and idertified
coding/entry errors corrected. As detailed below, the raw alpha-
numeric codes were then transformed to ordinal numeric code; based on
scaling routines, and summary indices of the instructional dimensions
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of interest for each target student represented in each Checklist
interview were generated. These files were then segregated into
English and Sparish reading summaries. At the end of the data collec-
tion phase of :ne study, these language-specific collection year
summary files were then merged to create language-specific instruc-
tional year summary files (i.e., English and Spanish summary files
organized by instructional year, kindergarten through fourth grade).

Segregation of English and Spanish Protocols

The.segregation of individual student Checklist summaries into
those representing English reading and Spanish reading was made, as in
the RAMOS segregation procedure, mainly on the basis of the primary
language of the materials used in the instructional groups each target
student was assigned. Similar information concerning the language of
the materials as indicated on any RAMOS protocols obtained during the
same period of time were also reviewed, and any discrepancies between
these sources of information were checked with the field observer (or
relevant teacher) to determine whether a given student at a given time
was primarily enrolled in an English, Spanish, or dual language
reading program. We now turn to a discussion of the procedures used
to summarize the information contained on the English and Spanish
reading Checklists.

Derivation of Summary Measures

As mentioned earlier, the first step in summarizing the
information contained on the raw Checklist interview forms was to
enter them into computer files. Figure 9 displays the straightforward
computer coding for the sample protocol appearing in Figure 8. The
first four columns give identification information, uniquely
specifying the site, school, teacher, and record. The remaining
columns delineate the instructional strategy, one line for each
strategy encountered unr'er each grrqp, specifying the strategy number,
the instructional focus, the primary material (both its type, and if a
basal text, a code uniquely identifying the particular text and the
group's relative position in it), the activity, the language of
instruction, the classification and role of the instructor, and the
number of minutes devoted to the strategy. Finally, with each
interview coding, a table (not depicted in Figure 9) is provided which
specifies the reading group number associated with each target student
discussed in the interview.

Instructional dimensions were quantified by constructing scales
from the raw codes under each of the Checklist categories. Me scales
derived were a subset of those employed in the RAMOS scaling; the
values assigned individual codes under each of these scales were dis-
cussed earlier (see the RAMOS Derivation of Summary-Measures, and the
Appendix C Definition of Scales). The instructional dimensions
derived for the Checklists are summarized below:

636
77



SITE SCHOOL TEACHER RECORD GROUP STRATEGY

MATERIAL:

INST FOCUS TYPE TITLE ACTIVITY LANISUABE CLASSFCTN

5 20 202 201 01 01 CLF

5 20 202 202 01 92 DST

5 20 202 203 01 03 DCS

5 20 202 204 01 04 DCS

5 20 202 205 01 05 VVE

5 20 202 206 01 06 WE

5 20 202 207 02 01 CLF

5 20 202 208 02 02 NT
5 20 202 209 02 03 XS
5 20 202 210 02 04 ES
5 20 202 211 02 05 WE

5 20 202. 212 02 06 WE

5 20 202 213 03 01 DSR

5 20 202 214 03 02 NW

5 20 202. 215 03 03 DWT

5 20 202 216 03 04 CLF

5 20 202. 217 03 G.: XS
5 20 202. 218 03 06= DCS

BR 10606E

BR

SB

Bit

SN

PP

BR 10606N
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E. T F 200

E T N 050

E T N 150

E T F 050

E I N 100

E T N 050

E T F 200
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E T N 030

E r N 200

E. T N 080

E T N 050

E T F 100

Figure 9. Checklist coding based on Site 5 second grade sample protocol,
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Instructional Focus: the relative explicitness of the
instructional strategies employed in three instructional
subcategories:

Letter-Sound Unit: the relative explicitness of the
instructional emphasis placed on decoding, ranging from or
on isolated units (auditory discrimination, letter
.recognition, letter-name work) to non-explicit letter-sound
pairing (whole word recognition, spelling practice) to
explicit letter-sound pairing (letter cluster-sound
recognition, letter-sound recognition, spelling pattern
recognition).

Word Unit = Meaning: the relative explicitness of the
instructional emphasis placed on word meaning, ranging from
low (dictionary usage) to mid-level (noun derivative,
compound words) to high (antonyms/synonyms, vocabulary
enrichment).

Sentence and Text.Units - Meaning: the relative
explicitness of the Instructional emphasis placed on
sentence and text meaning, ranging from low (literal facts)
to mid-level (story sequence, predicting events) to high
(major ideas, making inferences).

Materiali'(Primary and AnOillarY): the amount of text contained
in the materials used, ranging from minimal (art material, tape
recorder) to mid-level (phrase card, chalkboard) to substantial
(basal reader, library book). [Note: Ancillary materials were
rarely mentioned in the interviews, and were not subsequently
analyzed.]

Number of nasals (not included in the RAMOS scales): the number
of different basals used in the delivery of the instruction.

Activity/Task: the level of formal language demand required by
particular activity/tasks in two instructional subcategories:

Independent: the level of formal language demand for
activity/tasks classified as independent work, ranging from
minimal (art activity, copying material) to mid-level
(writing from dictation, writing answers) to substantial
(test taking, creating writing).

Listening-and-Responding in Group: the level of formal
7397age demand for activity/tasks classified as listening
and responding in groups, ranging from minimal (music
activity, playiri.games) to mid-level (watch-listen,
listen-story) to substantial (listen-lecture,
discussion-speak).

Classification: the level of the instructor's formal training,
ranging from minimal (volunteer) to mid-level (teacher aide) to
substantial (substitute teacher, resource teacher, teacher).
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Role: the level of formal instruction provided, ranging from
TITTITmal (preparation, control, management) to mid-level
(facilitation) to substantial (direct instruction).

Number of Students: the number of students contained
in the instructional group.

Time: the total amount of time devoted to the described
strategies for the group under consideration.

Rank (not included ir the RAMOS scales): the relative position
Bribe target students' reading group with respect to the
following criteria:

Internal: the relative ranking of the target students'
reading with respect to the other reading groups of
the classroom, ranging from low (one of the lowest reading
groups) to mid-level (the average reading group) to high
(one of the top reading groups).

External: the relative ranking of the target student's
reading with respect to the grade level expectations
of the basal reading series employed, ranging from low
(below grade level expectations) to mid-level (at grade
level expectations) to high (above grade level
expectations).

In summarizing a given student's planned instruction for a
particular interview, a set of summary indices based on the above
scales were computed. First, for each scale the mean value was
computed as an index of the quality of the instructional dimension.
This was done by simply converting the alphanumeric coding for a
particular value to its numeric scale equivalent, multiplying by the
number of applicable minutes, then summing all such transformed values
for the particular scale and dividing by the total number of applica-
ble minutes. For example, for Group 1 in Figure 9, 'DWT' in the
second line under the heading INST-FOCUS has a numeric value of '2'
under the scale In!truCtional TEMtitter Sound-Units, and con-tributes 150 minUrerFrthsvatim. The other
remaining codes which apply to this scale for this group appear in the
third and fourtn lines -- 'MS' has a numeric value of '3', and con-
tributes a total of 50 and 100 minutes, respectively. Thus, the mean
value is:

[(2 * 150) + (3 * 50) + (3 * 100)] / (150 + 50 + 100) = 2.5

As an index of the variability of the quality of instruction
under the instructional dimensions of interest, the standard deviation
of the scaled values around the mean value was computed. Finally, the
percent of time in which applicable codes were found, relative to the
total amount of planned instructional time for the student, was com-
puted as an index of the quantity of the instructional dimension for
the interview period covered.
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As an illustration, the sets of summary indices for the four
tdrge students identified in the sample protocol are displayed in
Figure 10. The first five columns give student-protocol identifica-
tion information (student identification number under STUDENT, teacher
identification number under TEACHER, group number undeFIRDIT, record
number under RECORD, and intinTRdate under DATE). The remaining
columns to tKi-FriFt delineate the scale measuer; presented under
mnemonic headings. The summary indices computed for target student
5099, a member of the top reading group, are contained on the first
three lines of Figure 10. The first set of entries for this student
are under the category of

Littii.4ound-Unit
(LETTR4hD), and these values are 2.5, 0.5, and 50.0, representing the
mean record number 1), standard deviation (record number 2), and
percent of time (record number 3) which summarize the planned instruc-
tinnal focus for deeding for this student. Thus, the average quality
of the planned decoding instruction was 2,5, indicating fairly
explicit instruction in decoding (see the formula above). The stan-
dard deviation of 0.5 indicates that there was some degree of fluctua-
tion in the quality of decoding instructions. The percent value of
50.0 indicates that planned decoding instruction accounted fo- half
the instructional focus time.

The interested reader is left to track the other summary indices,
but a few points of particular interest should be made. First, as in
the RAMOS summary indices, the value '99.9' was used in the percentage
entries instead of '100.0' in an effort to conserve file space (but
again, such values were converted to 100.0 in all subsequent analy-
ses). Second, values of '-1.0' indicate non - applicable values (e.g.,
neither standard deviations nor percentages of time are compLfzel for
the total number of basals indicated). Third, the coding of the
internal and external rankings are given simply as 'L', 'M', and 'H',
for low, medium, and high, respectively.

One final point of interest concerns the uniqueness of informa-
tion with respect to individual students. In the observation data,
identical sets of summary indices were rare, since (1) student group-
ings generally fluctuated within a given observation, and (2) within a
given group, information was usually obtained about how the activities
of individual students differed from each other. However, for the
Checklist data, identical sets will be more common since most teachers
gave their instructional plans based on groups of students rather than
indivio,Als. Thus, note that in Figure 10, the summary information
for target students 5109 and 5120 are identical, as both are members
of the second reading group.

The summary indices just described are the basic measures of
planned instruction employed in this study, yet they are not the
end-product used in the analyses integrating reading and instruction.
The derivation of these measures is the subject of the next section.
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5099 292 7 1 917011 2.5 3.0 111 6.3 1.0 7.7 2.5 7.0 7,1 4 600
5099 702 2 7 017013 0.5 0.0 9.9 1.1 -1.0 1.5 0.0 1.1
5404 797 7 3 012013 W.1 4U 0,3 94.1 -1.0 51.1 56.0 144 40,0

5104 707 1 1 012003 2.5 3.0 1.1 6.1 1,0 7.7 2.5 1.0 7,5 5 000 H N

5194 702 1 7 ilnu 0.5 4.0 1.1 1.1 -1.0 0.5 0.5 0.1 1,5
5101 292 1 1 012411 54.1 41.7 1,3 99,1 -1.9 70,9 54.0 19.1 11.5

5120 742 1 1 117097 2.5 3.0 1.9 6.5 1.4 7.7 2.3 1.0 1,5 5 600 N N
5120 202 1 7 012013 0.5 0.9 9.1 1.1 -1.0 v.5 I. 4.0 1.5
1120 702 1 3 017013 wo 41.7 1.1 14.4 -1.9 504 54.1 11 91.5

5259 707 5 1 112013 2,4 -1.0 1.1 7,6 1.0 7.0 2,1 7.0 1,4 6 490 1.

5754 702 1 2 112603 ;5 -1.0 0.0 5.0 -1.0 0.0 0.5 0.0 1.2
5259 702 3 3 012013 03,7 -1,0 16.1 19,9 -1,0 20.4 11.6 41.6 99,1

Fl lure 10. Checklist derived summary inalce5 for four target Students from the Site c second grade sample
protocol,
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Aggregation Procedures

As in the aggregation of the RAMOS individual summaries, the
average scale values obtained from individual Checklist summaries (as
just described) were next themselves averaged within semester for each
individual target student (i.e., all protocol averages or a given
student within a given semester were collected, then averaged).
Finally, the Fall and Spring average semester values were averaged to
obtain yearly average values for each target stude for each sca'e
(thus giving equal weighting to Fall and Spring averaged summaries in
cases where the numbers of Checklists, or the amounts of time
represented within them, for a given student, wen not equally
distributed across the two semesters). The interpretations of the
resulting quality and quantity values remain unchanged: for a given
scale, the quality inoex represents the average scale value and the
quantity index represents the average percent of student time planned
in the instructional dimension relevant to that scale. These values
are the basis of most of the subsequent analyses.

Descriptive Statistics

In this section, the descriptive statistics on the Checklist
summary indices for the bilingual sample are described, treating
English first, then Spanish.

Instruction in English Readino

For the English reading summaries, Tables 25 and 26 display the
descriptive statistics (mean, standard deviation, and the number of
cases) for the average quality and quantity indices of instruction,
respectively. The data are summarized for each of the five instruc-
tional years, and the instructional scales appear under mnemonic head-
ings. For the quality indices (Table 25), the following four-
character scale names, identical for those scales shared with tne set
of RAMOS scales, are used (the characters MN appended to these names
stand for Mean):

IFLT: Instructional Focus: Letter-Sound Unit
IFWD: Instructional Focus: Word Unit - Meaning
IFST: Instructional Foclqs: Sentence/Text Unit - Meaning
MAT1: Primary Materials
NBRD: Number of Basals
ATIN: Activity/Task: Independent
ATLR: Activity/Task: Listening and Responding in Group
CLSS: Instructor: Classification
ROLE: Instructor: Role
STD: Number of Students

TIME: Total Strategy Time
RNKI: Rank: Internal
RN W: Rank: External

In addition to the above values,.the number of Checklists averaged
within semester (NCISMN) is also tabled.
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Table 25

Checklists - English:

Descriptive Statistics on the Quality Ineices of Instruction

by Instructional Year For the iilinguil Saepla

Scale Statistic IYO IYI IY2 IY3 IY4

!FLINN Pt 1.7 2.2 2.2 2.2 2.0
IFLTRN S 0.6 0.3 0.2 0.2 0.1
IFLT191 N 161 193 228 97 60
IFIMIN N 3.0 2.9 2.3 2.4 2.4
IFVONN S 0.1 0.2 0.5 0.6 1.7
IFVONN N 130 89 171 88 59

IFSTNN N 2.3 2.0 2.0 2.1 1.8

IFSTMt S 0.7 0.6 0.4 0.5 0.3
IFSTM N 142 184 211 93 60
RATION M 4.4 5.8 7.0 7.4 7.3
RATION S 1.4 1.4 0.6 0.4 0.3
MATINN N 163 203 228 97 60
NMOM N 0.7 0.9 LA 1.1 1.0
MOM S 0.6 0.5 0.4 0.4 0.L
MEM N 163 203 22f 97 60
ATINNN N tag 2.0 '2.0 2.Z 2.1
ATINNN S 0.7 0.4 0.2 0.3 0.2
ATINNN N 144 187 22! 94 60
ATLINN N 2.3 2.3 2.3 2.5 2.4
ATLRM S 0.4 0.3 0.3 0.2 0.2
ATLANN N 163 195 228 97

CUM M 6.6 6.9 7.0 6.9 6.3
CLSENN S 0.5 0.2 0.1 0.1 0.6
CLSSN N 163 203 228 97 60

ROLENN N 8.: 8.1 7.8 7.9 7.7
ROLENN S 0.5 0.7 0.6 0.5 0.5
RIXEM N 163 203 228 97 60
*STUN R 10.3 8.3 9.0 11.7 14.1

NITLAN S 5.9" 2.4 3.1 4.5 5.6
ASTON* N 163 203 221 97 60

T1RE** R 370.3 396.2 598.0 636.2 586.6

TIN ENN S 141.2 181.6 232.4 175.1 177.7

TINENN M 163 203 228 97 60
RNKI1,1 M 2.7 2.0 2.0 2.2 2.1

RNKINNL S 0.S 0.8 0.8 0.8 O.?

MIN* A 16. 106 179 70 30

MEW It 2.1 1.4 1.5 1.7 1.7

WENN S 0.5 0.5 0.5 0.6 0.4
MEM N 65 180 228 97 60
MCISRN M 2.2 2.6 1.T 1.4 1.5

CCM i 2.0 2.3 0.9 0.2 0.2

NCISNIt N 163 203 221 97 60
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Table 26

Checklists - Englisht

Descriptive Statistics on the Quantity Indicts 04 Instruction

by Instructional Year for the Bilingual Sample

Scale Statistic IY0

IFLTPR It 57.6

IFLTPR S 24.7

IFLTPR N 16S

IFVOPR 22.9

IRON I PLR
IFVOPR N 163

IFSTPR N 19.6

IFSTPR S 16.9

IFSTPR N LAS

ATINPR M 21.3

ATINPR S 14.1

ATINFR IF 163

ATLRPR 71.*

ADAM & 14.1

ATM N us
VTR*
IFT2PR

IFLTPR

IFIORP

IFVORP

IFVORP

116 42.4

S 24.T

N 161

A 51.4

I 30.9

N 134

IY1 IYZ IY3 IY4

75.5 70.1 57.1 44.4

21.8 13.3 15.8 15.7

201 228 97 60

5.0 9.5 13.1 19.7

9.4 9.3 9.6 13.6

203 228 97 60

22.4 20.4 27.8 33.8

21.4 11.4 13.4 17.9

203 226 97 60

10.8 30.0 29.0 32.3

23.7 14.5 14.2 10.9

203 231 97 60

69.1 70.0 71.0 67.6

21.7 14.5 14.Z 10.7

203 22i 97 60

27.* 2,./ 47.9 55.6

21.8 13.5 11.8 15.7

201 221 97 60

17.6 30.2 33.3 34.2

2I.3 26.0 22.1 20.0

192. 21) 95 60



The quantity indices of English reading instruction are presented
in Table 1)6. Given that the Checklist format required a complete
listing across each of the categories for each strategy given by the
interviewed teacher, the pt.centage of time associated with many of
the categories is either (1) constant at 100% (for the variables of
Materials, Classification, Role, and Number of Students), or (2)
inappropriate (for the variable:; of Number of Basals, Time, Rank, and
Number of Checklists in Semester). Accordingly, only those percents
of time associated with the multiple categories under Instructional
Focus (IFLT, IFWO, and IFST) and Activity/Task (ATIN and ATLR) are
tabled.--"go RaTtionalWcentages derived froMITIF individual
Instructional Focus percentages are also tabled. First, IFT2PR
represents the average percent of literacy-focused instructional time
which is not devoted to decoding instruction (i.e., the arse. aged total
of the percent of time associated with the instructional focus
categories of IFWDPR and IFSTPR). Second, the relative percentage
appearing as 17101Tris the percentage of time devoted to word meanings
(IFWDPR) relafTWTO the percentage of non-decoding time (IFT2PR --
tETTOCentage of time spend on word, sentence, and text meaning).

In describing the English reading instruction as represented in
these tables, only instructional years 1 through 4 will be considered,
since these data are the main focus of subsequent analyses. Note that
the number of observations at each year reflects the cohort structure
of the study (see Volume 2), and thus, the number of data points at
instructional years 3 and 4 (and also at year 0) is reduced from that
available at years 1 and 2, requiring caution in their interpreta-
tion. Such interpretation is further complicated by the loss of
students in Spanish reading programs: as students gain fluency in
English oral language skills and Spanish reading skills, they exit the
Spanish reading programs for assignment to exclusive English reading
programs.

First, considering the instructional focus categories, about
three-fourths of the instructional time planned was devoted to
decoding instruction during the first and second instructional years,
falling by about 15% in each of the subsequent two years., This
instruction was to be focused on non-explicit letter-sound pairings in
each of the grades -- the relatively low variability suggests that
little explicit letter-sound work was planned. The agount of time to
be spent on word meanings was around 5% in first grade, increasing by
about 5% with each subsequent year. The instruction that was planned
was quite explicit in the first year, with decreasing explicitness in
each of the subsequent years (accompanied by increasing variability).
About 20% of the planned instructional focus was devoted to instruc-
tion in the meanings of sentences and texts for the first two years,
increasing by about 8% in each of the two subsequent years -- the
large variability found during the first and last year, however,
suggests substantial individual differences in the amounts of time
devoted to this instructional focus. The quality of the planned
instruction was fairly stable across the four years (though somewhat
lower in the third year), and was generally nnn-explicit (e.g.,
favoring a focus on literal facts over making inferences).
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For materials, there is a clear trend toward more planned text
usage in years 2-4 as compared to years 0-1, though the variability is
twice the value in these early years as compared to he later years.
The number of basals employed is fairly stable across the years, with
an average value of one.

For the activity/task scales, about 30% of the planned instruc-
tional activities consist of independent work, and this value is
fairly stable across instructional years 1-4 (though again, there is
substantial variability associated with the first instructional year
index). Conversely, group work represented about 70% of the planned
activities. For independent work, the level of formal language demand
was, on average, mid-level and fairly stable across the ye7rs.
Similarly, for group work, the level of formal language . demand was
also relatively stable across years, however, it is noticeably higher..

For the instructor scales, the instructor primarily responsible
for the delivery of the planned instruction was the teacher in each of
the four instructional years. Further, the role played was also
stable across the four instructional years, and tended to be mid-way
between facilitation and direct instruction.

Concerning the number of students expected in each group, there
appears to be a trend toward larger groups, with an average of about
nine students in the first years, and about 13 in the later years.

For the time measures, the average amount of planned daily read-
ing instruction is about 40 minutes in the initial year, increasing to
about 60 minutes in the later years. Note, however, the relatively
large variance in the second year.

For the reading group rankings, the internal rank is about
average across the four years, indicating that the target student
sample taken in this study Is representative of the average reading
groups contained within each of the classrooms. The external ranking
is below average in each year, which matches the English reading
comprehension data discussed in Volume 5.

Finally, the number of Checkl sts averaged within a sester
shows the trend expected from the change in data collectiO,
discussed earlier: on average, three interviews were condu .ed with
each teacher in each year.

The English quality and quantity indices for each individual site
are presented in Appendix H, which contains 10 tabler., two for each of
the five sites (the first of a pair presenting the quality indices,
and the serJoid, the quantity indices). As in the RAMOS data, some
site differeftas are apparent, but these will not be discussed here.

Instruction in Spanish Read''

For the Spanish reading summaries, Tables 27 and 28 display the
descriptive statistics for the average quality and quantity indices of
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Table 27

Checklists - Spanish:
Descriptive Statistics on the Quality Indices of Instruction

by Instructional Year for the Bilingual Sample

Scale Statistic 140 IY1 IY2 143 114

OLP, N 2.2 2.4 2.3 2.2 2.1
Ian* S 0.6 0.T 0.2 0.3 0.1
'FLINN N 87 75 90 48 20
IFV0NN N 3.0 2.8 2.7 2.8 3.0
IRON 5 0.0 0.6 0.5 0.4 0.0
IRMO N 71 2 38 35 10
IFSTNN N 1.8 1.8 1.8 1.2 L8
IFSTM1 5 0.4 0.7 0.7 0.4 0.9
IFST1111 N 59 ,6 74 32 20
Min* N' 4.2 6.0 7.0 7.1- 7.2
NATINN S 1.4 1.1 0.T 0.5 1.4-
NATI* N 93 77 90- 48- 21
maws Ns 0.7 0.9 1.0 0.8 0.5
WON S 0.4 0.2 0.1 0.5 0.5
NORD" N 93 75 90 48 21
ATINNN N 2.0 I.? 2.0 2.2 2.4
ATINNN 5 0.4 0.6 0.2 0.2 0,5
ATIMIN N 57 68 80 23 20
AP.RPIN N 2.1 2.2 2.4 2.3 2.4
AMAMI S 0.4 0.4 0.3 0.4 0.3
ATIRNN N 93 75 90 48 21
CISSMI N 6.8 6.9 6.9 7.0 6.8
MUNN 5 0.4 0.2 0.2 0.2 0.4
CLSSMN N 93 23 90 48 21
RUIN /1 8.4 8.3' 8.0 8.6 8.7
ROW, 5 0.6 0.5 0.5 0.5 0.3
ROLM N 93 73' 90 . 48 21
NSTD1111 N 7.4 10.2. 8.9 11.9 13.6
NSTDMN S 2.8 5.1 4.3 5,7 7.4
NSTINM N 93 73' 90 48 21
TINE* N' 226.7 317.9 402.7 29Y.3 341.2
TINE, S 90. T 154.1 234.6 186.3 ?4.5
TUENN N 93 75 90 48 21
MINN N 1.9 2.0 2.1 1.8 1.9
MOM 5 0.8 0.8 0.5 0.4 0.2
AKIN* N 8 28 64 34 18
RIIKENN ti 1.7 1.5 1.6 1.3 1.3
MOW S 0.5 0.4- 0.6 0.5 0.3
RNICENN N 46 61 76 47 20
CIRO N 2.9 2.5 1.T 1.4. 1.3'
NCIS1It S 2.8 1.2 oar 0.3 0.3
NCISMP N 93' 75

0.
48 21
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Table 28

Checklists - Spanish:

Descriptive Statistics on the Quantity Indices of Instruction

by Instructional Year for the Bilingual Sample

Scale Statistic ITO IYI IY2 IY3 IY4

IFLTPR N 61.2 81.8 77.9 68.0 60.2

IFLTPR S 27.6 15.7 14.3 20.2. 20.0

IFLTPR M 93 75 90 48 21

ISM N 26.2 4.5 3.8 16.8 14.0

IFI PR S 24.0 8.2 10.4 15.6 15.4

IF It 93 75 46 48 21

IFSTPR N 12.5 13.6 1ik2 15.2 25.7

IFSTPR S 14.3 12.5 12.8 16.2 18.1

IFSTPR N. 93 75 90 48 21

ATINPR R 14.0 22.5 21.2. 11.2. 16.8

ATINPR ! 14.3 15.1 14.1 14.0 6.6

ATTAR N 91- 7T 90 41 2L

ATLRPR fF MT 77.5 71.8 89.8 81.1

AILAMI S 14.1 15.1 14.8 14.0 6.6

ATLRPR N- 93 7! 90 48 21

IFT2PR N 38.8 18.1 22.1 32.0 39.7

IFLTPR S 27.6 15.7 14.3 20.2. 20.0

IFT2PR N 93 75 90 48 21

!FEW N 57.5 19.1 25.9 49.0 29.5

IFVDRP S 35.8 29.3 44.2 40.0 33.0

IMP? N 83 58 81 46 21
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instruction, respectively. These data are also

the five instructional years, and are structural
displaying the English data. As in the above di

garten data will not be discussed here; and agai

dues to cohort require cautious interpretation.

Considering the instructional focus categories, about three -

q'iarters of the instructional time planned was devoted to decoding

instruction durifig the first and secone years, matching the planned

English instruction. However, whereas this value fell to about 45% in

the English data, it dropped only to about 60% in the Spanish data.

The explicitness of thfs Spanish decoding instruction matched that of

the English instruction: a focus on non-explicit letter-sound pair-

ings in each of the grades, with little explicit ,etter-sound work

rlanned. The amount of time to be spent on word oeanings was around

5% in first and second grade, and around 15% in th*rd and fourth

grade, thus, showing a different pattern than that found in English.

The instruction planned was quite explicit in the first grade, and did

not show the steady decline in explicitness found in the English

data. About 15% of the planned instructional focus was devoted to

instruction i' the meanings of sentences and texts for the first three

years, increasing by about 10% in the fourth year -- for these

students, the relatively larger amounts of time devoted to decoding

instruction were associated with relatively smaller amounts of tine

devoted to the study of connected text. The explicitness of this

instruction is fairly constant ac:-uss instructional year and tends

to be somewhat lower than that found in English.

summarized for each of
ly identical to those
scussion, the kinder-
n, the differencLs

For materials, as in English, there is a clear trend toward more

planned text usage in years 2-4 as compared to years 0-1, though

again, the variability in the early years is substantial relative to

the later years. Also, the number of basals employed has an average

value of one, though the usage of basals is noticeably lower in the

fourth year.

For the activity/task scales, about 25% of the planned instruc-

tional activities consisted of irdependent wcrk during the first two

years, dropping to about 15% in the remaining two years. Conversely,

group work represented about 75% of th planned instruction during the

first two years, increasing to about 80: in instructional years three

and four. This is in contrast to the English data where a split of

30% versus 70% was found iwer all years. The relative level of formal

language demand associated with i.hls work mirrored that found in the

"aglish data: independent work about mid-level and stable across

years, with group work also stable, but higher in formal demands.

For the instructor scales, as in the English data, a teacher was

primarily responsible for the delivery of the planned instruction in

each of the four instructional years. The planned role of the

instructor tended to be mid-way between facilitation and direct

instruction during the first two years, as in the English data. How-

ever, unlike the English data which showed no change in the planned

role over the four instructional years, here, the role was substan-
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tially higher (reflecting almost exclusive direct instruction) for the
lattv two years.

Concerning the number of students expected in each group, the
trend is toward larger groups (ZS was found in the English data) with
an average of about nine students in the first years, and about 13
students 4n later years.

For the time measures, the average amount of planned daily
reading instruction is about 30 minutes in each instructional year
except the second, where it is almost 40 minutes per day (but note the
large variability in that year). Thus, the amount of planned reading
time for students in Spanish reading programs Is about half that
planned for students in Englisn reading programs.

For the reading group rankings, the internal rank is about aver-
age across the four years, as was found in the English data. .iowever,
the external ranking is well below aver'le in each year, and is lower
here than in the English data.

Finally, the number of Checklists averaged within a semester
shows the same trend found in the English data and expectia-TREthe
change in data collection schedule: on average, three interviews were
conducted with each teacher in each year.

The Spanish quality and quantity indices for each individual site
are presented in Appendix I, again, consisting of 10 tables, two for
each of the five sites with the first of a pair displaying the quality
indices, and the second, the quantity indices. As with the English
data, the interested reader :s left to explore these differences.

Factor Analyses

In order to further reduce these instructional data, the 14
instructional quality indices and the seven associated quantity
indces described above, were subjected to factor analysis techniques.
The analyses were conducted over the entire set of individual summa-
ries obtained from the bilingual sample (254 students), disregarding
student, grade, and date of interview, but treating English and
Spanish separately (1393 and 550 indiiidUal student summaries,
respectively, obtained over the fr7r5117?of data collection).

As in the RAMOS data, an examination of the descriptive
statistics and correlations based on the individual protocol Summary
measures argued for the deletion of some BT5177i7iables from the
factor analyses. Of the set of 21 indices, only 14 were entered in
the English analysis, and only 10 in the Spanish analysis. The
variables deleted and the rationale for their deletion are given
telow.

For the English analysis, a nur r of variables were deleted due
to negligible variance. Each variable represented a quantity index
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(i.e., a percentage of time), with all cases having values of 100%:
MAT1PR, CLSSPR, ROLEPR, IFTTPR, and ATTTPR. Unlike the RAMOS data
Wireon1.77-4 variable Mi-i& variability, such cases
here are expected given the structure of the interview. A number of
quantity indices were also deleted due to their strong correlations
with other variables entered in the factor analysis: (1) IFWOPR,
given its high correlation with IFWORP, (2) ATLRPR, highlya7771ated
with ATINPR, (3) IFT2PR, related-TE-E3ih IFWDPR and IFSTPR, (4)
IFLTR177Frelate,r7fErvIFLTPR, and (5) ATLRRP, relafTE717 both ATLRPRand Finally, a TGEFF'of variagii-Wre deleted due to a
relatively small number of cases for which a value was available (any
value which was based on less than 80% of the total number of cases).
These included (1) IFWOMN (742 cases or 53% of the sample with
values), reflecting-girl"; as in the RAMOS deletion, the little atten-
tion given to instruction in word meanings, and (2) RNkIMN (654 or
47%), the small sample size here indicating that man77Wang groups
within a classroom were all reading in the same parts of the basal
series, and therefore, no internal rankings could be made, though
external rankings were possible.

For the Spanish analysis, the same variables deleted for
negligible variance in the English data were deleted here (namely,
MAT1PR, CLSSPR, ROLEPR, IFTTPR, and ATTTPR), as were those deleted dueto strong correlations otEiF-Wriables entered in the
analysis (namely, IFWOPR, ATLRPR, IFT2PR, IFLTRP, and ATLRRP).
Finally, more varilbTerwer-rreTetR7rthrSTIFish datiTETn in the
English data due to relatively small samples, and these included the
following: IFWOMN (222 or 40% of the sample), IFSTMN (307 or 56%),
ATINMN (329 5717%), RNKIMN (217 or 39%), RN ION (392 or 71%), and
/717131147 (406 or 74%).

kislish Factor Analysis

In this section, the results of the factor analysis conducted on
the English individual student summaries arc. presented, followed by
descriptive data on the subsequent computation of factor scores for
the individual student yearly summaries.

Derivation-of Factors

In the analysis, six factors had eigenvalues above 1, but only
the initial five factors were employed in subsequent analyses. The
first factor accounted for 17.5% of the variance, with the next suc-
cessive factors accounting for 15.5%, 11.3%, 9.5%, and 7.7%, respec-
tively, for a total of 61.5% explained variance (chance expectation
is 36%). Of the 14 variables entered in the analysis, each loaded on
at least one factor except for ATLRMN, and of these all loaded on a
single factor with the exceptior7-57MATIMN and IFSTPR, which loaded
on two factors. Table 29 gives the frEarloadirTgTEr the variables
entered in the English analysis. As in the RAMOS factor tables, the
rows define the entered variables, and the columns are defined by the
factors, using mnemonic names which best reflect the instructional
dimensions identified in the analysis. Also, as in the earlier



Checklist - English:

Vireo: Rotated Factor Matrix

based on 1393 Ldsery,tiont fros the Bilimal Stevie

AOC 3FL

Factor

MI PMT

'FLINN 0.021 0.639 0.064 0.285 0.00T
IFSTMN 0.194 0.026 -0.049 -0.793 -0.063
rATIMN 0.172 0.324 0.077 0.396 -0.129
MUNN 0.029 0.196 -0.713 0.331 -0.307
ATINNN 0.140 0.638 -0.254 0.131 -0.133
ATIJOIN 0.409 0.217 0.067 0.148 3.214

Checklist CLSSAN -0.135 0.657 0.163 -0.227 0.083
Variable ROLENN -0.081 -0.039 -0.869 0.040 0.048

N8TONN 0.236 0.138 0.048 -0.055 0.681
RNKENN 0.598 -0.229 0.213 0.164 0.161

IFLTPW -0.003 0.067 0.282 0.024
IFSTPR 0.754 0.141 0.085 -0.195 4.346
ATINPR 0.070 0.009 0.851 0.010 -0.044
IFWORP -0.132 -0.181 -0.161 -0.120 0.748



discussed analyses, only variables with loadings greater than .45 were
used in the subsequent computation of factor scores, and thus, only
these variables are discussed below.

The first factor is altogether quantitative, with a strong
positive weight for the percentage of time devoted to instruction in
the meaning of sentences and texts (IFSTPR), and a strong negative
weight for the percentage of time devoted decoding instruction
( IFLTPR). The only other variable with a significant contribution is
tEi-FFernal ranking of the reading group based on the students' posi-
tion in the basal reader (RNXEMN), showing a positive loading. The
factor resembles one of the-RXRUS factors reflecting the amount of
decoding. Note, however, that the loading is exactly opposite the
RAMOS factor, and thus, as laid out here, this factor represents the
amount of.comprehensien, or ACM. The positive loading of the rankin
variable indicates a trend fUFgroups above grade level to spend
larger proportions of time on "reading for comprehension" while groups
below grade level spend larger proportions of time on decoding.

The second factor consists entirely of positively bolding quality
variables: the quality of decoding instruction (IFLTMN), the quality
of independent work (ATINMN), and the quality of tie educational back-
ground of the individual instructional guidance (CLSSMN).
Of lesser importance is the positive loading for primary materials
(MAT1MN). Paralleling one of the RAMOS factors, this factor is best
de3Z7TEed as an index of the OtialitY-of-formal language, or OFL.

The third factor is straightforward, showing a strong positive
weight for the percentage of tima devoted to independent work (ATINPR,
and a larar. negative weight for the role played by any associatiE
instructor (ROLEMN). This combination of variables indicates that the
instructional 777 is diminished qualitatively as more reliance is
given to independent wc,-k. Accordingly, this factor is labelled
seatwork, or STW.

The fourth factor is complex. It shows a large ftive weight
for the quality of instruction devoted to sentence/text meaning
(IFSTMN), but negative weights of lesser magnitude for both the
quest of the primary materials (MATIMN) and the number of basals
employed (NBROMN). This pattern suggests that greater amounts of non-
explicit instruction in sentence/text meanings are found as student's
are exposed to more textual material. Based on the two references to
materials, this factor is labelled primary thateriali, or PMT, but the
strong weight for IFSTMN indicates that this s an oversiTinfie.ation,

The final factor derived shows a strong positive weight for the
relative percentage of instruction devoted to word meaning (IFWORP),
coupled with a negative weight (of a lesser magnitude) for tri-iiii7Cent
of time devoted to sentence/text meaning (IFSTPR). The factor also
shows a large positive weight for the numbiF-Entudents contained in
the instructional group (NSTDMN). As such, the factor is best
described as an index of group vocabulary instruction, or GRV, a

separable component not observed in operation in the RAMOS-Nia.

6 5 /1
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In summary, t. e five factors identified in the analysis are (1)the amount of comprehension instruction, (2) the of formal
language, an index of the formal language demands made upon the
students, (3) the amount of seatwork, (4) the quality of primary
materials, although this factor is more complex, and (5) the amount of
group vocabulary instruction.

Descriptive Statistics an-FaCtor-Scores

On the basis of this analysis, factor scores were created byfirst transforming the iii.1-"aierigtrialuei (those final summary
indicer described earlie. c were-the averaged Fall and Spring
average scale values) to z-scores, and then weighting he relevant
component z-scores for each factor (those showing loadings greaterthan .45) by the appropriate loading values.

:n Tables 30 and 31, the descriptive st L'Aics for the computed
Erglish factor scores for the bilingual sari, ar presented for each
site under each t..,cructional year (Table 3' mtaining instructional
year 0 and Tab; 31 displaying instruction._ fears 1 through 4).

Note that the procedure for deriving factor scores involves
standardization of the averaged summary indices first, then weighting
and sumerg '1 factor component values. Thus, the r- Jlting factor
scores are not expected to conform to a standard distribution with aan of U and a standard deviat!on of 1. As seen in Table 31, the
mean of ea-t of the (overall) factor scores at each instructional yearis close to 0 (ranging from -.004 to 0.039 over the four instructional
years). The standard deviations, however, show a much larger range(from 0.2e0 to 0.810). P.ithough some specifir site e:fferences infactor score averages are apparent, they will not be discussed here.

In Tables 32 through 36, the correlations for the bilingual
sample between the computed English factor scores and each yearly
averaged summary z-score (regardless of whether or not the variable
was incl'.ded in the factor analysis) are presented, for instructional
wars 0 through 4, ro_2ectively. These correlations are discussed
below, again, treating only ;hose for instructional years 1 thrmigh 4.

For the first factor, tie amount of comrrehension (ACM), two
variables which were not included in the analysis show pOiTtive
relations with `he factor in each of the four instructional years.
First, the internal ranking variable, RNkIMN, shows a small
relationship (about .1) which further supports the interpretation
based on the loading of the external ranking va-iable, RNIEMN.
Second, the large positive correlations for the iFT2PR 7/17Tible (not
included in 0-1 analysis) which represents the percentage of time
devoted to instruction in meaning (word, sentence, and text comb ned),
are expected given the high correlations with the loading variables
IFLTPR and IFSTPR. flail positive relation? are apparent at each
TWFUCtioriirliTr (.-Nit .4) for the quality of instructior devoted
to s,tence/text meaning (IFS:MN), a variable included in the factor
analysis. This suggests tnif-TEr planned instruction, as the quantity
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Table 30

Checklist - Znglish:
Descriptive Statistics on Factor Scares Overall and by Site

for. Instructional Year 0 for the Bilinglal Simple

Factor Statistic Overall Site 0 Site 1 Site 2 Site S Site 5

ACM 11 0.010 0.240 -0.630 -0.520 0.196 -0.171
S 0.649 0.229 0.000 0.395 0.119 0.695

163 32 3 12 60 56
1F1. 11 0.004 0.076 0.330 0.445 -0.119 -0.027

S 0.337 0.487 0.000 0.248 0.229 0.231
14 163 32 3 12 60 56

STI1 11 0.000 -0.606 1.110 -0.047 0.480 -0.218
S 0.731 G.541 0.000 0.397 0.641 0.594
14 163 32 3 12 60 56

PMT 11 -0.011 0.179 3.140 0.680 -0.222 -0.050
S 0.473 0.182 0.000 0.398 0.418 3.'24
14 163 3Z 3 12 60 56

GRV If 0.000 -0.00T -0.240 -0.235 -0.004 0.075
S 0.48T 0.246 0.940 0.284 1.523 0.571

161 37 3 12 60 56
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Table 31

Checklist - English:

Descriptive Statistics ad Factr Scores Overall and by Site

or Instructional Years 1-4 for the Bilingual Sample

INSTRUCTIONAL YEAR 1

Factor Statistic Overall Site 0 Site I Site Z Site 3 Site 5

ACM K 0.019 -0.076 -0.411 1.068 -0.199 -0.083

S 0.733 0.328 0.245 1.186 0.454 0.310
N 203 53 9 31 10 40

4F1. K -4.002 -0.016 -0.121 0.011 -0.074 0.159
S 0.324 0.317 0.210 C._ 0.309 0.364

N 203 53 9 31 70 40

STW K 0.000 -4.609 0.041 0.995 -0.158 0.307
S 0.808 0.521 0.486 0.746 0.512 0.719
N 203 53 9 31 70 40

PIT 4 -4.010 0.314 0.411 -0.347 -0.248 0.143
S 0.531 0.627 0.165 0.626 0.290 0.292
K 201 53 9 31 70 40

SRV M COOS 0.191 -0.004 -4.364, 0.112 0.004
S 0.447 0.476 0.058 0.285 0.375 0.301

N 203 53 9 3i 70 40

INSTRUCTIONAL YEAR 2

ACK K 0.000 0.093 -4.393 -0.003 -0.049 0.177

S 0.579 0.569 0.561 0.931 0.451 0.390

N 228 54 1S 335 7T 51

iFL 4 0.002 -0.118 -0.i25 -0.066 0.026 0.172
S 0.340 0.434 0.490 0.285 0.293 0.177

N 228 54 13 33 75 51

STW 11 0.000 -0.593 -0.811 0.724 0.046 0.269

S 0.C10 0.641 0.175 0.72T 0.638 0.703

1 228 54 13 33 75 51

;MT M -0.004 0.379 0.1,;.? -0.17 -0.179 -0.092

0.437 0.568 0.260 0.144 0.298 0.342

N 22P 54 13 35 75 ¶1

6RV K 0.0C -0.1",9 0.136 -0.068 0.020 0.160

, 24 0.332 0.396 1.513 0.403 0.430

N 228 54 13 35 75 51
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INSTRUCTIONAL YEAR

Overall Site 0 Site 1 Site 2

0.000 0.244 -0.361 -0.146

0.580 0.609 0.218 0.399

97 51 14 32

0.000 -0.097 0.063 0.1?1

0.294 0.262 .212 0.322

97 11 14 32

0.000 0.348 0.266 -0.670

0.806 0.622 0.520 0.759

97 IL 14 32.

-0.001 0.030 0.185 -0.133

0.322. 0.461 0.261 0.195

TT 51 14 32

0.002 -0.277 0.428 0.262

0.482 0.373 0.489 0.338

97 51 14 32

INSTRUCTIONAL YEAR 4

0.000 0.152 -0.472 -0,057

0.570 0.4'1 0.605 0.290

60 1e 9 17

0.000 0.009 -0.045 0.004

0.280 0.343 0.206 0.15Z

60 34 9 17

0.000 -0.185 0.171 0.280

0.779 0.673 0.656 0.918

60 34 9 17

0.000 0.088 -0.281 -0.028

0.381 0.409 0.396 0.226

60 34 9 17

0.000 -0.182 0.052 0.340

0.444 0./78 0.404 0.269

60 34 9 17



Table 32

Checklist - English:

Correlations between Scale I -Scc-Is and Factor Scores

for Instructional Year 0 for the Bilingual Stnole

&Aired in

Analysis AM

Factor Scores

(1467)

QR. STY PRT SRV

IFLTNN yes 0.075 0.566 -0.053 0.190 -0,077
IFWDRN no 0.040 0.305 0.399 0.196 0.074
IFSTNN yes 0.062 -0.246 -4:324 -0.831 0.232
MAT1NN jos 0.111 0.588 -0.039 0.783 -0.270
18111/1 yes 0.161 0.323 -0.347 0.578 -0.224
ATINN1 yes 0.109 0.636 -0.109 0.447 4.129
MUM- yes -0.015 -0.034 0.248 -0.116 0.318
C1.I911 yes -0.161 0.372 0.003 -0.207 0.316
ROU011 yes 0.021. 0.0:2 -0.851 0.018 -0.088
NSTONN yes -0.266 -0.111 0.446 -0.396 0.669
TINENN no 0.339 -0.215" 0.169' -0.057 4.002
RNKIMF no -0.102 -0.091 0.295 0.264 0.310
MEAN yes 0.621 -0.115 0.574 0.013 -0.361
RCISNN no 0.017 0.329 -0.232 0.376 -0.179
IFLTPR yes -4,834 -0.10Z 0.231 -0.030 0.213
IFIIDPR no 0.302 0.071 -0.198 -0.045 0.399
1FUTPR yes 0.892 0.063 -0.114 0.097 -0.778
ATIMPR yes -0.239 -0.138 ()At -0.005 0.219
ATLRPR no 0.239 0.138 -0.845 0.005 -0.219
IFT2PR no 0.854 0.102 -0.237 0.031 -0.213
IcVDRP yes -0.26? -0.G59 -0.141 -0.283 0.808

Ei 3
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T4ble 3a

Checklist - English:

Correlations betreen Scale IScoret and Factor Scores

for Instructional Year 1 for the Bilingual Simple

Entered in

Analysis ACM

Fictor Scores

(N=203)

BFL STN PMT 6RV

IFLTMN yew 0.231 0.667 0.010 -0.074 0.00
MORN no -0.261 -0.224 -0.097 -0.111 0.122

IRIAN yes 0.421 -0.209 1.20 -0.746 -0.179

MAT1MN yes -0.231 0.380 -0.164 0.848 -0.164

N81811 yew -0.314 0.164 -0.406 0.816 0.094

ATINMN yes 0.070 0.5f4 0.049 -).084 0.051

Anumil yet 0.312. 0.041 0.221 -0.138 -0.230

CLSINN yes 0.134 0.532 0.158 -0.001 0.000

MEM yes -0.484 -0.050 -0.938 0.234 0.503

NSW yet -0.163 0.03T -0.148 -0.009 0.634

TIMEMk no -0.292 -0.049 -0.2/0 -0.018 0.272

RNKIAN no 0.305 0.097 0.038 0.219 -0.207

RNKEMN yes t;.676 0.294 0.215. 0.247 -0.277

ACISAN no 0.207 -4.020 0.122 0.106 -0.160

IFLTPR yet -0.925 -0.011 -0.361 0.479 0.460

IFNOPR no -0.030 0.101 -0.393 -0.336 0.510

IFLTPR yes 0.955 -0.03'. 0.540 -0.340 -0.692

ATIMPR yes 0.413 -0.046 0.936 -G.326 -0.413

ATLRPR no -0.473 0.047 -0.935 0.412

IFT2PR no 0.925 0.012 0.361 -0.479 -0.464

'ROMP was -0.?18 -0.026 -0.374 -0.266 0.724

6 5 !/

99



Table :4

Checklist - English:

Correlations between Scale I-Scores and Factor Scores

for Instructional Year 1 'or the Billlgual Sample

Entered us

Analysis 409-

Factor Scores

(N=228)

OFL STN ?NT SW

IFITNN yet 0487 0.566 0.034 -0.07) 0.144:

IRONS no -0.051 '0.190 -0.171 0.00: -,"0.270

IFSTNN yes 0.261 0.067 0.387 -0.812 0,000
MAT1NN yes 0.140 0.554 -0.157 0-125 -o.au
NI1RDNN yet -0.103 -0.229 -0.209 0.647 -0.:58
ATINNN yes 0.29s 0.524 0.034 -0.157 -1:404
ATLINN yes 0.380 4.191 -0.171 -(.010 -0.!91
cuss yet -0.010 0.552 0.481 (.056 0.00
MEM yes -0.119 -0.060 4.941 0.351 -0.128
NSW yet -0.028 0.144 -0.0PP -0.030 0.470
TIMM na- 0.138' 0.294 0.410 4.367 0.151
RNKINN no 0.314. 0.080 0.139 -0.183 0.014
RNKENO yet 0.603 0.221 0.128 -0.062 -0.163
NCISWN nit 0.047 0.040 -0.320 0.589 -0.127
Milli yes -0.886 -0.191 0.180 0.304
IFWOPR uo 0.216 0.113 0.140 -0.270 0.462
IFSTPR yes 0.866 0.134 0.079 0.011 -0.747,

ATINPR yes 0.176 -0- 47 0.939 4.350 -0.096
ATM no -0.176 0.047 -0.939 0.350 0.096
IFSTPR no 0.885 0.193 0.166 -0.130 -0.304
IFUORP yet -0.214 0.118 0.189 -(.173 0.147
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Table 75

Checklist - English:

Correlations between Scale 1- Scores and Factor Scores
for Instructional Vier 3 for the Bilingual Swig

Entered in
Analysis AC.11

Factor Scorn

(14971

OF1. SIN PMT 6ItY

1F127111 yes -0.037 0.266 4.115 -0.090 -0.057
IFIIINM no 0.062 0.193 -0.013 0.500 -0.061
IFSTIM yes 0.413 0.20." -0.099 -0.548 -0.074

NATIMI yes 0,101 0.451 0.015 11,516 0,368

NINON yes 0.43T 0.108 0.339 :408 -0.269
ATININI yes -0.224 0.746 -0.639 -0.162 0.360

ATLRNN yes 0.129 0.281 -0.223 -0.177 0.070

MON es -0.031 0.440 -0.076 0.177 0.164
ROLENN yes -0,383 0.443 -0.937 -0.239 0.419

NUM yes -0.008 0.363 -0.38T 0.014 0.612
TIMM no 0.079 0.197 -0.078 0.196 0.354

RC" no 346 0.080 0.171 0.099 -0.049

MUNI yes 0.556 0.051 0.125 0.006 -0.010
9!" SRN no 0.057 0.244 0.049 0.294 -0.078

IFSTPR yes -0.905 0.099 -0.417 -0.108 0.428

IFIMPR no 0.061 0.114 0.099 0.249 0.503

IFSTPR yea 0.889 -0.173 0.366 -0.043 -0.731
ATINPR yes 0.357 -0.371 0.935 0.336 -0.438

ATLRPR no -0.357 0.371 - 0.934 -0.336 0.448

IFI2PR ro 0.905 -0.099 0.417 0.108 -0-428
IFNORP yes -0.381 0.387 -0.264 0,241 0.842



Table 36

Checklist - English:

Correlations hetneen Scat' 1-Scores and Factor Scores

'or Instructional Year 4 far the Bilingual Swale

Entered in

Analysis ACII

Factor Scorer

(Nu60)

QFL SDI Mt 5R1

IFLTRN yes -0.458 0.417 -0.111 -0.006 0.070
IFWDNN no 0.262 -0.079 -0.277 0.091 -0.650
IFS7111 yes 0.544 0 -326 0.172 -0.804 -0.04'
RATINN yes -0.175 0.165 -0.008 0.642 -0.237
NBRORN yes 0.296 -0.087 -0.110 0.221 -0.151
ATIMIN yes 0.342 0.409 -0.381 -0.319 0.078
ATLRNN yes 0.231 0.340 -0.x97 -0.137 -0.212
CLSSRM yes 0.257 0.701 0.146 -0.494 0.108
ROLERN yes -0.029 0.100 -0.908 0.344 0.010
NSTDRN yes 0.375 0.141 -0.191! -0.412 0.f42
T1113ft no 0.174 0.172 -0.044 - 0.360 -0.180
RAKIIW or 0.644 0.371 0.400 -0.171T 0.041
RNKENN fee- 0.597 0.136 0.260 -0.427 0.101
NCISNN no 0.136 -0.145 -0.091 0.118 -0.070
IFLTP1 yes -0.890 0.055 0.021 1.259 0.141
IFWDPR no -0.070 -0.027 -0.028 -).139 0.809
IFSTPR yrs 0.831 -0.027 0.002 4.121 -0.740
ATINPR yes 0.132 -0.272 0.904 0.009 -0.326
ARM no -0.132 0.272 -0.9C4 -0.009 0.327
IFT2PR ra 0.890 -0.055 4.41 -0.259 -0.141

IFWORP yes -0.382 -0.0Ca -4.146 0.020 0.850
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of this instruction in meaning increases, there is a trend for the
quality to likewise increase.

For the second factor, the quality of forma! language (CFL), one
noticeable perturbation in the correlations is fc.nd. The vi7Table
reflecting the quality of the primary materials (MAT1MN), which was
the lowest-value variable to load on this factor,-15Wir relatively
lower correlations with the factor in both the first and (more
rarticularly) the last year.

Considering tne correlation pattern for the third f,,ctor,
seatwork (STW), the only systematic 1._ttern of note is that found for
ATLRPR, norTncluded in tie factor analysis, which represents the
percentage of time spent in group work. Given this variable's strong
correlation with the percent of time in independent work (ATINPR),
which loaded on this factor, the high negative correlations are to be
expected.

For the fourth factor, the quality of primary materials (PMT), the
only notable pattern is that for the contribution made by the number
of basal texts referenced (MOM), which steadily decreases with
increases in instructional years (from .82 to .22).

For the final factor, group vocabulary instruction (GRV), the
percentage of time devoted to instruction in word meaninT('IFWOPR),
which was not Included in the analysis, shows the expected -1153TETve
relationship with the factor, given its positive correlation with the
loading variable IFWDRP.

SOHO Factor Aralysis

In this section, the results of the factor analysis conducted on
the Spanish individual student summaries are :iresented, followed by
descriptive data on the subsequent computation of factor scores.

Derivation of Factors

In the analysis, six factors had eigenva1ues above 1, but only
the initial five factors were employed in subsequent analyses. The
first factor accounted for 19.7% of the variance, with the next
successive factors accounting for 15.S%, 14.4%, 11.8%, and 10.0%,
respectively, for a total of 71.8% explained variance (chance
expectation is 50%). Of the 10 variables entered in the analysis,
each loaded on at least one factor, all loading on a single factor
with the exception of N8ROMN, which loaded on two factors. Table 37
gives the factor loadiTigiiTUr the variables entered in the Spanish
analysis. As in the English table, the rows define the entered
variables, and the columns are defined by the factors, using mnemonic
names whirh best reflect the instructional dimensions identified in
the analysis. Again, only variables with loadings greater than .45
were used in the subsequent computation of factor scores, and thus,
only these variables are oiscussed below.
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fable 37

Checklist - Spanish:

Varian Rotated Factor Matrix

based on 310 Observations From the Bilinival Sdaple

AOC STW

Factor

FMT OTC NST

IFLTNN 0.263 0.122. -0.080 -0.708 0.177
AATINN 0.022 -4.144 0.715 0.223 1.517
GRONN 0.49C 0.021 0.636 -0.079 -0,107
ATLANN -0.286 0.326 0.586 - 0.123 -0.196

Checklist CLON 0.108 0.148 -0.052 0.788 0.161
Variable MEAN -0.082 -0.820 0.168 -0.164 0.044

NSTthA -0.031 -0.012 0.030 -0.007 0.927
IFLTPR 0.861 0.107 0.161 0.102 0.133
IFSTPR -0.776 -0.029 0.172 0.254 0.212
ATINPR 0.033 0.833 0.207 -0.111 0.029

f; f;



The first factor is similar to a factor found in the English
data; it reflects the amount of decoding instruction with a strong
positive weight for IFLTPR and a large negative weight for IFSTPR. A
final weakl,,, loaaing7i7Tible is the positive one for tote number
basal texts used (NBROMN). Though the factor parallels the English
ACM factor, the weITATTire is in the opposite direction, and thus is
Tib-elled amount of decoding, or ADC.

The second factor is quite similar to the third English Checklist
factor reflecting the amount of seatwork. As found in those data,
there is a positive weighting for the proportion of time devoted to
independent work.(ATINPR), coupled with a strong negative weight for
the role playel by any associated instructor (ROLEMN). As before,
this factor is labelled seatwork, or STW.

The third factor appears to be group instruction centered around
the use of the basal. It shows a large positive weight for the
quality of the primary materials (MAT1MN), and smaller positive
weights for the number of basal teariiifloyed (NBROMN) and the
quality of formal language associated with group. Based on the
two weights for materials, the factor is labelled primary materiels,
or PMT, although this is oversimplified.

The fourth factor appears to be contrastive with the first
factor, the amount of decoding instruction. This factor shows a large
negative weight for the quality of instruction devoted to decoding
(IFLTMN) and a large positive weight for the classification of any
arailed instructor (CLSSMN). This pattern suggests that the
planned decoding instruction by aides is more explicit than
that to be supervised by teachers -- aides are employed to teach
letter-sound correspondences, while teachers provide less explicit
practice (to those who perhaps have already acquired the rudiments of
decoding). Accordingly, this factor is labelled decoding teacher
classification, or DTC.

The fifth factor is straightforward, showing a single loading for
the number of students in the instructional group. As such, this
factor is labelled number Of students, or NST.

In summary, the five factors identified in the analysis are (1)
the amount of decoding instruction, (2) the amount of seatwork, (3)
the quality of primary materials, although this factor is more com-
plex, (4) the decoding teacher's classification, which is associate°
with the explicitness of the decoding instruction planned, and (5) the
umber of students in the instructional group.

Descritlieltatiitics an Factor Scores

On the basis of this analysis, factor scores were created follow-
ing the same procedure used in the computation of factor scores for
the English summaries: first transforming the yearly averaged values
to z-scores, and then weighting the relevant component z-scores TIFF--
each factor (those showing loadings greater, than .45) by the
appropriate loading values. 665
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In Tables 38 and 39, the descriptive
statistics for the computedSpanish factor scores for the bilingual sample are presented for eachsite under each instructional year (Table 38 containing

instructionalyear 0 and Table 39
displaying instructional years 1 through 4).

Again, the resulting factor scores are not expected to conform toa standard distribution. As seen in Table 39, the mean of each of the(overall) factor scores at each instructional
year is close to 0(ranging from -0.002 to 0.007). As in the English data, the standarddeviations show a much larger range (from 0.248 to 1.001). Althoughsome specific site differences in factor score averages are apparent,they will not be discussed here.

In Tables 40 through 44, the correlations for the bilingualsample between the computed Spanish factor scores and each yearlyaveraged summary z-score are presented for instructional years 0through 4, respectively. Before discussing these, note that as in thecorresponding Spanish RAMOS tables, the coefficients for instructionalyear 4 (Table 44) are uniformly high. These generally reflect thereduced sample size (particularly, reduced number of classroomsoffering Spanish reading), and thus, interpretations of the plannedinstruction within this year must be treated cautiously.

For the first factor, the amount of decoding instruction (ADC),le lowest loading variable
was the number of basal texts referenced(NBRDMN), and the correli.Cions of this variable with the factor scoresWriimilarly low positive coefficients (about .35). Interestingly,both of the rank variables, RNION and RNION, show generally negativecorrelations with the factor score overWW-Thstructional years, andthese indicate that increased percentages of tile are planned indecoding instruction for the lower reading groups. Finally, theconsistently high negative correlations of IFT2PR (not included in theanalysis) with the factor over the inl;truct3747-Years are expectedgiven the high correlations with IFLTPR and IFSTPR, both loading onthis factor.

For the second factor, seatwork (STW), the quality of instructionin word meaning (IFWDMN) which was not included in the analysis showsconsistently negan7i-arrelations (about -.45) with the factor. Thissuggests the trend for high er_ality instruction in word meaning to beseldom planned as seatwork. Given the comp)imentary relationshipbetween group work and independent work, the factor's high negativecorrelations with ATLRfl oososs the instructional years are expected.

The correlation pattern for the third factor, the quality ofprimary materials (PMT), shows the expected pattern given the relativestrength of the loaTF(g:
higher correlations for the two highestloading variables (MAI1MN and NBRDMN) and lower correlations for thelowc; loading vari1617ATLRMAT:

The fourth factor, decoding teacher classification (DTC),
similarly shows the pattern expected given the factor loadings, withno other correlatIgns (from the non-loading varibles) above .4 in theinitial instructional years.
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Table 38

Checklist - Spanish:

Descriptive Statistics on Factor Scores Overall and by Site

for Instructional Year 0 for the Hilingual Single

Factor Statistic Overall Site 0 Site 1 Site 2. Site 3 Site S

ADC N 0.000 0.286 -4.040 0.666 -0.840 -0.017
S 0.396 0.230 0.000 0.111 0.470 0.556
N 93 26 4 9 14 40

STN 4 0.000 -0.052 1.210 0.046 0.037 -0.111
S 0.364 0.334 0.000 0.121 3.496 0.339

93 26 4 9 14 40
PNT 74 0.000 0.146 -0.290 -0.186 -0.311 0.085

S 0.390 0.253 0.000 0.314 0.260 0.408
N 93 26 4 9 14 40

OTC m 0.004 -0.819 0.040 0.672 0.465 0.221
S 0.651 0.390 0.000 0.279 0.34 0.216

93 21a 4 9 14 40
MST tt 0.000 0.173 1.630 -0.520 -0.0111 -0.150

S 1.000 0.761 0.000 0.000 1.243 1.026

93 26 4 9 14 40



Table 39

Checklist - Spanish;

Descriptive Statistics on Factor Scores Overall and by Site-

far Instructional Years 1-4 far the SLiingual Sample

INSTRUCTIONAL YEAR 1

Factor Statistic Overall Site 0 Site 1 Site 2 Site 3 Site 5

ADC 1 0.000 -0.041 -0.566 0.503 -0.606 0.046
S 0.578 0.475 0.380 0.158 0.373 0.609
N 75 17 a 15 6 29

STY m 0.000 -0.714 -0.127 0.043 -0.365 0.306
S 0.683 0.424 0.235 0.t69 0.725 0.631
N 71 17 8 15 6 27

HIT N 0.000 0.070 -0.468 0.141 -0.848 0.087
S 0.422 0.254 0.573 0.167 0.139 0.207
N 75 17 8 IS 6 29

DTC M 0.000 -0.285 0.195 0.32 0.118 -0.096
S 0.602 0.923 0.275 0.193 0.552 0.489
N rs. 17 8 15 6 r#

NST N 0.000 -0.090 0.632 0.875 -0.630 -0.441

S 0.999 0.51T 0.686 1.678 0.200 0.377
N 75 17 8 13 6 29

INSTRUCTIONAL YEAR 3

Overall Site 0 Site 1 Site 2

0.000 0.075 0.036 -0.274

0.532 0.586 0.268 0.244

48 35 3 10

0.000 0.069 1.076 -0.566

0.804 0.800 0.529 0.366

48 15 3 10

0.001 -0.088 -0.23f 0.390

0.305 0.513 0.583 0.210

48 1: 3 10

0.000 -0.616 -0.153 0.102

0.504 0.577 0.457 0.025

48 35 3 tO

0.000 -0.454 -0.166 1.640

1.001 0.421 1.261 0.638

48 35 3 10

INSPUCTIONAL YEAR 2 INSTRUCTIONAL YEAR 4

1 0.000 0.347 -0.160 -0.334 -0.012 -0.285

S 0.520 0.358 0.361 0.341 0.804 0.478
N 90 38 8 10 5 29

STY 1 0.000 -0.320 -0.585 0.452 0.712 0.303
S 0.784 0.860 0.649 0.239 1.188 0.392
N 90 38 8 10 5 29

PIT M 0.000 0.107 - 0.213 -0.:,65 -0.030 0.050

S 0.419 0.448 0:721 0.349 0.261 0.188
N 90 38 8 10 5 29

DTC 4 0.00 -0.210 0.226 0.590 -0.492 0.095
. S 0.565 0.632 0.348 0.000 0.714 0.14

N 90 38 8 10 5 29
NST It 0.000 -0.217 -0.026 -0.186 -0.' 1 0.432

S 1.000 0.577 0.461 0.285 0.4.18 1.334

N 90 38 8 10 5 r
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0.000 -0.061 0.580

0.542 0.534 0.000

21 19 2

0.000 0.002 -0.020

0.679 0.716 0.000

21 19 Z

0.001 1.011 -0.110

0.248 0.253 0.000

21 19 2

0.007 0.024 -0.160

0.379 0.396 0.000

21 19 2

-0.002 -0.207 1.950

1.000 0.802 0.000

21 19 2



Tale 40

Checklist - lsh:

Correlations between Scale I-Scores and Factor Scores

for Instructional Year 0 for the Bilingual Sample

Entered in

Analysis ADC

Factor Scores

(N=93)

STN PMT DTC 1ST

!FLINN

IRWIN

yes

no

0.198 0.082 0.292. -0.863 ).372

IFSTNN no -0.016 0.540 -0.374 -0.076 -0.128

RATIN yes 0.047 -0.148 0.730 0.131 -0.138

NEON% yes 0.817 -0.336 0.346 -0.347 -0.152
ATINNR no 0.331 -0.150 0.431 -0.367 -0.195
ATIAN yes -0.184 0.11k 0.486 -0.131 0.127

CLSSIIN yes -0.139 0.206 -0.021 0.099 -0.111

ROLES year 0.375 -0.674 0.369 -0.377 0.192
CUD* yes -0.063 -0.080 -0.119 -0.245 1.000

me* na -0.384- 0.167 -0.00 0.244 0.220

Mil* no 0.553 -0.87! 0.765 -0.868 -0.92T
RNKENN no 0.243 0.109 0.276 -0.396 -0.329
NCISNN no 0.406 0.436 0.131 -0.176 0.171

IFSTPR yes 0.843 0.172 0.280 0.148 -4.014

IFWGPR no -0.453 -0.263 -0.186 -0.397 0.068

IFSTPR yes -4.812 0.107 -0.224 0.374 -0.011

ATINFR yes 0.293 0.688 0.068 -0.236 0.080

ATLRPR no -0.293 -0.688 -0.068 0.256 -0.080

IFT14R no -0.844 -0.172 -0.280 -0.147 0.433

[FWORP no 0.233 -0.41T -0.064 -0.344 -0.036

f;
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Table 41

Checklist - Spanish:

Correlations betMen Scale I-Scores and Factor Scores

for Instructional Year 1 for the Bilingual Saeole

Entered in

Analysis ADC

Factor Scores

(8273)

STU PMT OTC MST

!FLTNN yes 0.048 -0.081 -0.155 -0.781 0.006

IFVONN no 0.378 -0.415 - 0.206 -0.283 0.033

IFSINN no 0.112 -4.004 0.070 -4.074 0.363

MAT1N1 yes 0.136 -0.442 0.702 -0.017 0.073

N8RO1IN yes 0.450 0.198 0.852 -0.035 -0.039

ATIMMN no -0.156 0.180 0.346 -0.132 -0.357

ATM* yes 0.266 0.552 0.351 0.394 -0.044

CLSSMN yes -0.129 0.005 0.011 0.826 0.127

ROLEMN yes -0.163 -0.820 -0.214 0.031 0.287

MSTONN yes 0.06T -0.081 -0.007 0.079 1.000

TINENN no 0.047 0.294 -0.088 0.052 0.726

RNKINM no 0.357 0.095 0.286 -0.017 -0.046

RNKENN no -0.077 0.141 0.009 -0.233 0.209

NCISNY. no 0.122 -0.006 0.332 0.331 -0.057

IFLTPR yes 0.945 0.0 0.230 -0.119 0.139

IFMOPR no -0.426 -0.014 -0.187 0.078 -0.233

IFSTPR yes -0.901 -0.100 -0.165 0.097 -0.020

ATINPR yes 0.075 0.827 -0.047 0.115 0.137

ATLRPR no -0.076 -0.827 0.046 -0.115 -0.137

IFT2PR no -0.945 -0.088 -0.230 0.119 -0.139

IFMORP no -0.117 0.074 -0.266 0.088 -0.323

f;
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Table 42

Checklist - Soanisht

Correlations between Scale 1- Scores and Factor Scares

far Instructional Year 2 for the Bilingual Suple

Entered in

Analysis ADC

Factor Scores

(N=90)

ST1 PrT DTC NST

IFLINN yes 0.249 -0.192 0.202 -0.724 -0.121

IF1DMN no 0.340 -0.498 0.014 -0.411 -0.318

mum no -0.023 0.345 0.170 0.182 0.260

NAT1MN yes -0.103 -0.101 0.731 -0.217 -0.083

!WNW yes 0.243 -0.041 0.684 -0.026 0.064

ATINNN no 0.0I3 -0.287 0.277 -0.098 0.051

ATLRNN yes 0.107 0.194 0.489 0.436 -0.'63

CISPOI yes -0.229 0.320 0.018 0.784 0.106

RUIN yes 0.030 -0.945 -0.052 -0.34S -0.260

NSTDNN yes -0.188 0.221 -0.111 0.130 1.000

TIMM ne -0.434 0.231 -0.037 0.056 0,345

RNKINN rya -0.399 0.304 0.274 0.242 0.388

RNKEMN no -0.400 0.340 0.304 0.128 0.224

NCISMN no 0.370 0.088 0.243 0.071 -0.146

IFSTPR yet 0.854 0.077 -0.174 -0.208 -0.133

IFNDPR no -0.033 -0.378 0.229 -0,193 -0.091

IFSTPR yes -0.908 0.218 0.008 0.387 0.247

ATINPR yes -0.118 0.947 -0.031 0.344 0.173

ATM no 0.118 -0.948 0.032 -0.345 -0.173

no -0.853 -0.077 0.174 0.207 0.133IFT2PR

IF no 0.321 -0.293 0.194 -0.292 -0.174
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Tabit Li 3

Cherblist - Spanish:

Correlations between Scale 1-Scores and Factor Scores

for Instructional Year 3 for the Bilingual Sasple

Entered to

Analysis ADC

Factor Scores

(N '48)

STI1 PRT DTC NST

IFLTRN yes -0.310 -0.129 -0.501 -0.626 -0.015
IFIIDNN no -0.210 -0.545 -0.247 -0.217 0.045
IFSThs no 0.063 0.172 0.339 -0.099 0.713
NAT1NR yes 0.265 -0.119 0.724 0.362 A.366
NBRDNW yes 0.371 0.516 0.840 0.213 -0.047
ATINRN no 0.000 -0.113 0.550 0.52R -0.236
ATIAIN yes 0.053 0.299 0.769 G.191 -4.011
CLSS7111 yes 0.067 -0.244 -0.021 0.715 -0.001
ROW* yes -0.234 -0.971 -0.223 0.076 0.384
NSTINII yes 4.721 -0.404 0.153 0.009 1.000
TINES now -0.065 0.449- 0.103 -4.206 0.036
RNK1NN na -0.415 -0.030 -0 519 -0.306 0.464
RNKERN no -0.431 -0.124 0.494 0.267 0.269
NCISNN no 0.245 0.074 -0.130 0.478 -0.169
IFLTPR yes 0.792 -0.076 -0.'41 0.127 0.002
IFROPR no -0.042 9.566 0.447 0.125 -0.449
IFSTPR yes -0.945 -0.450 -0.254 -0.2R0 0.431
ATINPR yes 0.416 0.972 0.308 -0.116 -0.400
ATLRPR no -0.415 -0.972 -4.307 0.117 0,399
IFT2PR no -0.792 0.077 0.142 -0.127 -0.001
IFWORP no 0.344 0.716 0.454 0.034 -0.621
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Table 44

Checklist - Spanish:

Correlations hetueen Scale -Scores and Factor Scores

for Instructional Year 4 for the Bilingual Sasple

Entered in

Analysis AOC

Factor Scores

(1421)

STN PMT OTC MST

IFL1191-

IFNONN

yes

no

0.669 -0.564 -0.538 -5.401 0.523

IFSTNN no 0.264 0.863 0.611 0.423 -0.182

NAT1NN des 0.905 0.481 0.785 -0.263 0.110

MIRONN yes 0.389 0.778 0.607 0.276 -0.267

ATINNN no -0.245 -0.801 -0.621 -0.074 0.457

ATLRNN yes -0.670 -0.409 -0.381 0.240 -0.283

CLSSINt yes 0.037 -0.230 -0.036 0.598 0.445

ROLENN yes -0.329 -0.817 -0.60. -0.340 0.276

mrnmit yes 0.189' -0.352 -0.344 -0.019 1.000

TINENN no 0.511 0.717 0.937 0.299 -0.436

RNNINN no' -0.914 0.027 -0.270 0.247 0.211

WENN na -0.101 -0.574 -C.531 -0.206 0.288

NCISNN no 0.253 -0.419 -0.261 -0.300 0.586

'FLIP* yes 0.797 -0.'20 0.230 -0.493 0.550

IFWOPR lo 0.088 0.8'1' 0.674 0.231 -0.771

IFSTPR yes -0.958 -0.5C4 -0.828 0.328 0.044

ATIHPR yes 0.410 0.82: 0.743 -0.092 -0.627

ATLRPR no -0.+11 -0.821 -0.742 0.093 0.626

IFT2PR no -0.798 0,119 -0.231 0.492 -0.550

IFWDRP no. 0.211 0728 0.652 0.065 -0.767
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The final factor, tne nuclwr of students contained in the
instructional group (NST), had a single loading variable, which shows
the expected perfect correlation with the resulting factor score.
Further, no other variable shows correlations above the .4 level in
instructional years 1 and 2.

Correlations Between Factors

Having treated the correlations between the summary values and
the individual factor scores for both the English and Spanish data,
next the correlations between the factor scores themselves within each
instructional year art considered. Again, the correlations for
English and Spanish are discussed separately, treating English first.

English Factor Score Correlations

In this section. the correlations between the English factor
scores for the bilingual sample are discussed. In Table 45, these
correlation coefficients are presented for each of the five
instructional years.

Considering the correlation pattern within the last four instruc-
tional years, the only systematic relationship across years is a
negative one, averaging about -.5 between the amount of comprehension
(ACM) and group vocabulary instruction (GRV). This relationship
largely reflects the common contribution or IFSTPR, the amount of
instruction devoted to sentence/text mealingT-Wrai loaded positively
on the ACM factor and negatively on the GRV factor. Beyond this
correliF7n, the most notable remaining relationships are within the
first and third instructional years.

In these two instructional years, the amount of comprehension
(ACM) shows a moderate positive relationship (about .45) to the amount
OrTeatwork (STW). Further, the amount of seatwork is equally nega-
tively related-Ili these years to the group vocabul-ry factor (GRV).
These relationships suggest that for students given relat.ively-Tirger
amounts of seatwork, there is an increase in the amount of comprehen-
sion instruction and a decrease in the amount of group vocabulary
instruction.

Spanish Fat.....:r Score Correlations

The correlations between the Spanish factor scores for the bilin-
gual sample are presented in Table 46; again, these coefficients are
presented separately for each of the five instructional years, but the
discussion below only treats those for the last four instructional
years.

For the last four instructional years, only one relationship
across the years appears to be systematic: the amount of decoding
(ADC) tends to oe positively related (about .4, but much less in year
2 and much more in year 4) to the primary materials factor (PMT).
This most likely reflects the common positive loading of the number of

67,1
114



Table 4 5

Checklist - English:

Carrelatons between Factor Scares for Each Instructional Year

for the Bilingual Salvia

ACN OFL

Factor

STN PMT

ACM 0.064 -4,.152 0.1C4 -0.578

INSTRUCTIONAL EL -0.111 0.499 -0.102

YEAR 0 STN -0.014 0.180

(N=163: PNT -0.361

6RV

ACM 0.025 0.511 -0.38T -0.388

INSTRUCTIONAL OFI_ - 0.002 0.298 0.020

YEAR 1 Sri - -0.291 -0.489

041,203) PMT - -0.007

ACC 0.221 0.157 -4.101 -0.522
INSTRUCTIONAL OFi. 0.007 0.115 0.048

YEAR 2 STli - -0.373 0.018
(1z228) PMT

en
- -0.122

ACM -0.104 0.396 0.034 -0.529

INSTRUCTIONAL 8FL -0.435 0.191 0.419

YEAR 3 STN. - 0.307 -0.438

(N=97) PMT 0.134

6RV

P.009 0.088 -0.326 -0.318

INSTRUCTIONAL OFL -0.204 -0.182 0,038

YEAR 4 STN -0.186 -0,184

(N=60) PMT -0.150



Table 46

Checklist - Spanish;

Correlatons between Factor Scores for Each Instructional Year

for the Bilingual Sable

ADC STV

Factor

PMT DTC NST

ADC -0.016 0.382 -0.186 -0.063
INSTRUCTIONAL STN -0.217 0.004 -0.080

YEAR 0 PVT -0.172 -0.119
(Nw931 , OTC - -0.241

NST

ADC 0.144 0.429 -0.112 0.067
INSTRUCTIONAL STN . 0.099 0.051 -0.088

YEAR 1 PMT - 0.155 -0.007
(N=75) DTC - 0.079

MST

ADC -0.079 0.113 -0,311 -0.188
INSTRUCTIONAL STN - 0.010 0.343 0.228

YEAR 2 PIT -0.1:4 -0.111

(N=?O) DTC 0.150

MST

ADC 0.3311 0.305 0.270 -0.223

INSTRUCTIONAL STN 0.274 -0.099 -0,444

YEAR 3 PMT 0.335 0.153
IN=A81 DTC 0.009

NST

ADC 0.451 1.702. -0.335 0.189

INSTRUCTIONAL STN 0.823 0.148 -0.552

YEAR 4 PVT 0.166 -0.344

A=211 . OTC -0.019

NST

f;7f;
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basal readers (NBROMN) in both factors. The only other notable trend
concerns the neTari-v7 relationship between the number of students
factor (NST) and the amount of seatwork (STW), which would be expected
given that the former tends to represent TWEreased group work while
the latter represents increased independent work.

This-concludes the discussion of the Checklist data collected in
English and Spanish reading classrooms. As was true in the RAMOS
data, the structure of these two data sets was quite similar. In the
next section, the pictures of reading instruction (in both English and
Spanish) revealed by the observatiori and interview data will be
contrasted.

RELATIONSHIPS BETWEEN RAMOS AID CHECKLIST INDICES

Although not of primary interest in this study, the relationships
between the instructional indices derived from the RAMOS and Checklist
data are discussed below. First, contrasts bc-Ad on the summary
measure descriptive data (aggregated) are discussed, followed by a

presentation of the correlations between the factor scores derived
from the two data sets. Within each of the presentations, the English
data are given first, then the Spanish data.

Contrasts between RAMOS and Checklist Summary Measures

In this section, observed instruction, as quantified in the RAMOS
summary measures, is contrasted with planned instruction, as
quantified in the Checklist summary measures, both sets of measures
having been individually discussed previously.

English-Contrasts

In treating the English contrasts; the relevmt RAMOS data come
from Tables 3 and 4, the Checklist data from Tables 27 and 28. The
aggregated contrasts over the final four instructional years, based on
the common summary indices represented in the two instruments, can be
summer as follows:

For the number of students, the trend toward increasing group
size was found under both assessments, though the Checklist data
tended to underestimate what was actually observed.

Considering the instructor variables, both assessments found the
teacher with primary responsibility for the delivery of
instruction, though the role played tended to be overestimated in
the Checklist data.

For the instructional focus variables, the same trend was found
in both assessments with respect to the quality indices.
However, slightly more decoding instruction was planned than
observed, and, concomitantly, slightly less instruction on
connected text was planned than observed.



For the activity/task scales, again, the same trend was generally
found in both assessments with respect to t :e quality indices;
however, more independent work (and thus, less group work) was
observed than planned.

For the materials, the trend toward more usage of text with
increasing grade levels was found in both instruments.

In general, these a re ate contrasts suggest that the instructional
picture provided by t e RAFfOS data is not substantially different from
that provided by the Checklist data. The most noticeable
aiscrepancies concern the estimate of the instructor's role and the
relative proportions of time devoted to particular instructional foci
and activity/tasks; the most noticeable similarities are those related
to the quality estimates of instruction (in particular, for the
instructional foci and activity/tasks).

lelnish:ContraSts

In treating the Spanish contrasts, the relevant RAMOS data come
from Tables 5 and 6, the Checklist data from Tables 27 and 28. The
aggregate contrasts over the final four instructional years, again
based on the common summary indices represented in the two
instruments, are summarized below following the format of the English
contrasts given above:

For the number of students, the trend toward increasing group
size was found under both assessments, though the Checklist data,
as was found in the English data, tended to underestimate the
average group size actually observed.

Considering the instructor variables, both assessments found the
teacher with primary responsibility. Again, as in the English
data, the role played tended to be overestimated in the Checklist
data, substantially so with respect to the last two years of
instruction.

For the instructional focus variables, the same trend was found
in both assessments with respect to the quality indices.
However, more decoding instruction was planned than observed
(substantially more in the latter two years), and, concomitantly,
less instruction on connected text was planned than observed.

For the activity/task scales, again, the same trend was generally
found both assessments with respect to the quality indices;
however, more independent work (and thus, less group work) was
observed than planned.

For the materials, the trend toward more usage of text with
increasing grade levels was found in both instruments (as was
found in the English data).

6776
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Thus, as in the English data, the aggregate contrasts suggest that the
instructional pictures provided by the two data sets are similar,
again, with greater discrepancies found in the quantity indices than
in the quality indices. A better picture of the correspondence
between the data sets (though not the best assessment) can be found in
the pattern of factor score intra-correlations, which are discussed
next.

Correlations between RAMOS and Checklist Factor Scores

The correlations between the RAMOS and Checklist factor scares by
instructional year are presented in this section, treating the English
based set first, then those from the Spanish data. These are pre-
sented for two reasons -- first, as a way of assessing the indepen-
dence of the instructional factors derived from the two instruments
given their predictive use in the analyses presented in the next
volume linking reading growth and instruction, and second, as a way of
assessing the degree to which instructional descriptions derived fromthe two instruments are similar. For the latter, correlations between
the individual summary indices within each semester would provide a
better assessment of this correspondence, but the relationships
between relevant factors can provide some information on this issue.
As an aid to the discussion, Table 47 is presented as a summary of the
factors derived from these two major instruction data sets, giving the
acronyms and labels for each factor.

English Correlations

Table 48 presents the RAMOS and Checklist correlations for the
English data sets for each instructional year, 0 through 4. Given the
emphasis on the last four instructional years, only these will be
discussed here.

Concerning the independence of the indices, note that in general,
the coefficients are low -- indeed, of the 140 correlations displayed
in the final instructional years, only nine exceed a level of 15%
shared variance, and most of these are expected (as discussed below).
Thus, the factor scores provide relatively independent sources of
instructional information whenever the overlap of common component
variables within the two instruments is minimal.

In assessing the degree of correspondence between the two data
sets using correlations between the component factor scores, two
points are important to note. First, RAMOS and Checklist data for a
given student do not necessarily correspond to similar points in
time. Further, the assessment of this correspondence between instru-
ments in this anal sis is hampered by the averaging procedures
employe w t in an across semesters. Thus, the magnitude of correla-
tions expected here are difficult to gauge. Second, individual factor
scores rarely contained the same component variables. The degree to
which such components are shared within factors from the different
instruments (and the degree of similarity in the contribution to their



Instrument/
Language

Factor
Number

Table 47

Instruction:
Factor Names and Labels

Acronym Label.1117

RAMOS-E 1 ETT Engaged Text Time
2 DGI Direct Group Instruction
3 OFL Quality of Formal Language
4 ADC Amount of Decoding
5 PRO Producti,ity
6 SMT Secondary Materials
7 NST Number of Students

RAMOS-S 1 ()FL Quality of Formal Language
2 OGI Direct Group Instruction
3 ETT Engaged Text Time
4 NST Number of Students
5 ADC Amount of Decoding
6 SMT Secondary Materials
7 CNT Control

CHECKLIST-E 1 ACM Amount of Comprehension
2 QFL Quality of Formal Language
3 STW Seatwork
4 PMT Primary Materials
5 GRV Group Vocabulary Instruction

CHECKLIST-S 1 ADC Amount of Decoding
2 STW Seatwork
3 PMT Primary Materials
4 DTC Decoding Teacher Classification
5 NST Number of Students

6
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RANDS

Taw le 48

Instruction - English:

Correlat xis between the Chocklist

and RAMOS Factor Scores for the Bilingual Staple

Instructional Year 1

ACM

(10142)

Checklist

OFL STY

Err -0.220 -0.199 -0.145

061 0.174 0.040 -0.319

RR_ -0.168 0.072 -0.361

RAMOS ADC -0.001 0.219 -0.161

PRO 0.080 0.034 -0.274

!NT -0.065 -0.033 -0.191

NST 0.124 0.167 0.518

Instructional Year 2

ACM

(10216)

Checklist

QFL STY

ETT 0.013 0.195 0.243

061 -0.209 -0.309 - 4'.249

QFL -0.072 0.003 0.029

RAMOS ADC 0.172 0.168 -0.024

PRO 0.280 -0.070 -0.320

SNT -0.027 -0.026 -0.005

MST -0,130 0.220 0.200

ACM

0.072

-0.110

0.035

-0.018

0.136

0.175

-0.233

Instructi:aal Year 0

(60134)

nocklist

QFL STY

0.060 0.103

0.206 0.162

0.100 0.194

-0.125 0.188

-0.263 0.341

-0.001 -0.241

-0.013 - 0.303

PMT

-0.043

0.293

0.226

-0.109

-0.090

0.221

-0.010

SRV

-0.119

0.227

-0.033

-0.220

0.135

0.061

0.277

Instructional Year 3

()04O

Checklist

PNT ACM 2FL STY PMT SRV

-0.178 0.031 ETT 0.107 0.080 -0.130 -0.042 -0.035

0.196 0.089 06I 0.200 0.190 0.021 0.267 -0.001

0.247 0,287 OFL 0.359 -0.246 0.409 0.086 -0.404

0.387 0.031 ADC -0.180 0.068 -0.060 -0.075 0.250

0.407 -0.060 PRD 0.208 -0.039 0.015 -0.070 -0.151

0.L65 0.008 SMT -0.097 0.429 0.015 -0.008 0.035

-0.009 -0.287 MST -0.173 0.076 -0.148 0.086 0.374

Instructional Year 4

(1059)

Checklist

PNT 6R0 401 QFL STY PMT

-0.243 0.164 ETT -0.026 -0.022 -0.067 -0.042 -0.018

0.345 -0.029 061 -0.011 0.329 -0.415 -0.180 0.178

0.057 0.025 QFL -0.292 -0.296 -0.212 0,219 0.073

-0.018 -0.083 ADC -0.200 0.217 0.026 -0.186 -0.133

0.442 -0.162 PRD 0.323 0.566 -0.046 -0.353 0.026

0.182 -0,016 SMT -0.072 -0.306 0.123 0.240 -0,004

-0.364 0.342 MST -4.008 0.20' -0.374 -0.298 0.292

6 S I
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respective factor score as determined by their relative loadings)
influences the degree to which the factors will be related, but again,
the magnitude of the relationships expected are difficult to antici-
pate. With these points in mind, the discussion below centers on the
relationships between factors with common components.

First, the RAMOS factor reflecting the amount of decoding
instruction (ADC) and the Checklist factor reflecting the amount of
comprehensionMtruction (ACM) both revealed loadings for three
variables, with two in common, namely IFLTPR and IFSTPR (the relative
percentage of tame devoted to decoding17TUuctioWFrto instruction
in sentence/text meaninn, respectively). Given that the loadings of
these variables within ..oe two factors were opposite in sign, a nega-
tive correlation between the factors would be expected. Although the
coefficients are small such negative values are found in the last two
years, with a zero correlation in the first year and a small positive
correlation in the second year.

Second, of the four variables lothling on the quality of formal
language factor (QFL) within each instrument, three were shared
(IFLTMN, MAT1MN, ATINMN). All load in he same direction, but the
MUIFils-75775ble isniFignest loading variable on the RAMOS factor
and the lowest loading on the Checklist factor. Further, the highest
loading variable on the Checklist factor, CLSSMN, did not load on the
RAMOS factor, all leading to the expectatiBFTra small positive
correlation. From Table 48, the correlation coefficients for these
factors are zero in the first two instructional years, and slightly
negative In the last two instructional years (about -.27), thus going
against the expected trend.

Third, the two variables loading on the seatwork factor (STW)
found in the Checklist data, namely, ROLEMN and ATINPR, also loomed on
the di-ect group instruction factor (u of the RAMOS data, though
four additional variables were componiWs of this later factor. Given
the opposite sign of the loadi-^s, a negative correlation between
these factor, would La expe, *hough small due to the lesser
influence of the two corner Iles in the RAMOS factor. As seen in
Table 48, except for the ze,_ ,Jrrelation found in the third year,
negative values are found in each of the remaining years (averaging
about -.3).

Fourth, the group vocabulary factor (GRV) derived from the
Checklist data contained three component ii7ables, one of which was
the number of students (NSTDMN). In the RAMOS data, this variable
alone constituted a numbirOrstudents factor (NST), and a postive
relationship between these factors would be expected. From Table 48,
positive relationships are found in the ast three instructional years
(about .3), with a negative relationship in the first year (about -.3)

Finally, the remaining two variables loading on toe group vocabu-
lary factor (GRV) derived from the Checklist data, namely, IFSTPR end
IFWDRP, also Tided on the amount of decoding fact( (ADC) 7075-id
777,57Ehe RAMOS data. The former variable (IFSTPR) was-7e highest
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loading variable on the RAMOS factor and the lowest loading variable
on the Checklist factor, while IFWDRP had the opposite pattern. Giventhat the loadings were of the this would lead to th- expec-tation of a small positive relationship hetween the factors. The
corresponding coefficients found in Table 48 are all close to zero
with the exception of a positive value in the third year (.25).

In summary, although the assessment is weak (for reasons
explained above), the correlation pattern between factors with shared
components gives some support to a common instructional picture being
provided by the two instruments.

Saniih-Correlations

Table 49 presents the Spanish RAMOS and Checklist correlationsfor instructional years 0 through 4. Concerning the independence of
the indices, note that the magnitudes of the correlations in general
are higher in the last two instructional years than in the first two,
and for the former, they are higher in the fourth than in the third
instructional year. Recalling that the number of classrooms found to
be offering Spanish reading programs was greatly reduced in these
years, and that for those students in Spanish programs, the variabil-
ity between individual summaries was minimal, the interpretation of
these correlations is difficult. Disregarding the last two instruc-
tional years, the remaining coefficients are low -- of the 70 correla-
tions, 8 exceed a level of 15% shared variance, again arguing that the
factor scores provide relatively independent sources of instructional
information whenever the overlap of common component variables within
the two instruments is minimal.

In treating the correlation pattern between factors, the
discussion will again center on the relationships between factors with
common components. First, two variables were found to load on the
amount of decoding (ADC) factor derived from the RAMOS data, namely,
IFLTPR and IFSTPR. Wise same two variables were components of the
corresponding factor along with a third weakly loading
variable, NBROMN. Given that the loadings were in the same direction,
although IFLTPR ivas the highest loading variable in the Checklist
factor and the lowest loading variable in the RAMOS factor, a small
positive correlation would be expected, As seen inTable 49, positive
coefficients are found in each instructional year (averaging about
.35).

Second, the Checklist factor for the amou,a. of seatwork (SWT) was
based on two variables, ROLEMN and ATINPR, both with equal loaggs.
These same two variables-TZTaii on the RAMOS direct group instruction
(DGI) factor, though two other variables were also components of this
factor. Since the loading for ROLEMN was relatively low within the
RAMOS factor and the loadings wer-7-fri the opposite direction, a small
negative correlation would be expected. From Table 49, the correla-
tions within the first three instructional years are indeed small, and
in a negative directiol; the correlation found at the last
instructional is positive and large (.75).



Table 49

Instruction - Spanish:

Correlations between the Checklist

and RANDS Factor Scores for the 8ilinguil Sample

Instructional Year 0

(Na5l)

Checklist

AOC STY PMT OTC NET

11 -0.152 -0.1413 l!.396 -0.248 0.172

Ofil 0.337 -0.193 0.418 -0.227 0.045

ETT 0.098 -0.072 -0.119 -0.451 0.069

RAMIS MST -0.186 0.007 -0.187 0.425 0.356

AOC 0.118 0.191 0.119 0.182 -0.153

SNT 0.336 0.173 -0.178 -0.438 -0.038

orr -0.05T 0.16i -0.136 -0.444 0.322

Instructional Year 1

(Nu60)

Checklist

ADC STY PMT DTC NST

Instructional Year 3

(N=18)

Checklist

ADC STN PMT DTC MST

9F1_ -0.134 0.382 -0.080 - 0.350 -0.314 9FL 0.323' 0.358 0.463 0.151 -0.276

BSI 0.101 -0.177 0.299 -0.001 0.527 OSI -0.112 -0.293 0.000 -0.223 0.181

Err -0.023 0.189 0.042 0.518 0.081 Err -0.292 0.006 -0.129 0.075 -0.396

RAMOS MST 0.222 0.191 -0.089' 3.087 0.701 MST - 0.377 - 0.550 -0.223 -0.039 0.628

ADC 0.352. 0.519 0.402 -0.246 0.319 ADC 0.582 0.328 0.728 0.637 -0.199

SMT -0.088 0.085 -0.023 0.34r 0.019 SNT 0.72:1 0.717 0.746 0.664 0.092

CNT -0.212 -0.234 -0.243 -0.218 -0.259 CNT 0.071 -0.192 0.426 0.483 0.592

Instructional Year 2 Instructional Year 4

IN=601 (N=9)

Checklist Chicklist

ADC STY PMT OTC NST AOC STN PMT DTC MST

DFL 0.180 0.230 0.180 -0.193 -0.035 Da 0.341 -0.276 0.430 -0.242 -4.348

BSI 0.378 -0.05Z 0.224 0.187 -0.429 081 -0.987 0.714 0.310 0.147 -4.678

ETT -0.018 -0.060 0.268 -0.331 0.179 ETT 0.672 -0.339 0.370 -0.210 -0.191

RAMOS NST -4.482 0.024 -0.370 0.363 0.221 MST 0.035 -0.210 -0.703 0.125 0.801

ADC 0.181 -0.161 0.182 -0.091 -0.094 ADC 8.336 -0.097 0.557 -0.211 -0.527

SKI -0.104 -0.0(1 -0.128 0.292 0.349 SNT 0.576 -0.273 0.445 -0.204 -0.307

CNT -0.205 0.026 -0.122 0.061 0.573 CNT 0.990 -0.748 -0.296 -0.142 0.666
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Third, two of the three variables constituting the Checklist
factor of primary materials (PMT) loaded on the quality of formal
language (QFL) factor in the 77MS set, namely MAT1MM and ATLRMN.
Although trelatter factor contained three addifITCTia variiEreiand
the proportional weightings differed between the two data sets, a
small positive correlation between factors would be expected. Again
from Table 49, the correlation at the first instructional year is
zero, becoming positive and increasing in magnitude over the remaining
instructional years (from .18 to .45).

Finally, the number of students (NST) factor from the Checklist
data consisted of a single loading varTiEle (NSTOMN). This variable,
along with two others (ROLEMN and PROCMN) loaded 7 the number of stu-
dents factor from the RAMOS -data. 71W the same loading direction, a
positive correlation would be expected between these factors, and
Tahle 49 shows such positive relationships at each instructional year
(about .6).

In summary, again acknowledging the weakness of the analysis, the
correlation pattern between factors with shared components gives some
support to a common instructional picture being provided by the two
instruments. Having described the observed and planned instructional
indices deeived from the RAMOS and Checklist data sets, the next
section describes the derivation and breakdown of a global index of
the reading program received which is used in the subsequent
integrative analyses.

INSTRUCTIONAL PROGRAM

In the analysis of the relationship between reading growth and
instruction (Volume 7), an approximate index of the number of years of
Spanish reading received by each target student was employed in
conjunction with the dimensions of observed and planned instruction
already discussed in this volume. In this section, the method
employed to derive this nominal index, and a discussion of the dis-
tribution of the number of years of Spanish reading received within
each site, are presented.

Program Determination

The first step in deriving the nominal number of years of Spanish
reading involved determining the percentage of time devoted to English
versus Spanish reading instruction within each semester based on the
RAMOS and Checklist data. These individual semester results were then
combined to obtain a longitudinal picture of English reading versus
Spanish reading instruction. Based on these, the data for each
individual student were examined, and the number of consecutive years
of Spanish reading instruction was tabulated. Note that any indica-
tion that some Spanish reading instruction was received during a given
academic'year was treated as if the entire year contained instruction
in Spanish reading. As such, the resulting program variable is best
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described as an index of the number of years with some direct exposureto Spanish reading.

Program Analysis

Table 50 presents the distribution of the nominal number of yearsof Spanish reading instruction received by the target students withineach of the study's five bilingual sites. First, note the percentageof students who did not receive reading instruction in Spanish: abouta third of the students at Sites 0 and 5, half at Sites 1 and 2, andfour-fifths at Site 3. Further, with the exception of Site 3, which
shows rapid exit from bilingual reading programs, note that for stu-dents who did receive Spanish reading instruction, most stayed in theprogram for at least two years, more so at Sites 0 and 1 (over 90%)than at Sites 3 and 5 (about 60%).

Finally, note that the numbers of students receiving Spanish
instruction under this analysis generally overestimates the numbersindicated in the RAMOS and Checklist data. This simply reflects
missing data: for some students within some semesters, only RAMOSdata, or only Checklist data were available, and in some cases neither
were available (here, decisions about whether the particular studentreceived any Spanish reading instruction were based on data from the
surrounding semesters, plus any other available information, includingtht concerning what fellow classmates were receiving at the time).
Thus, as will be seen in the next volume, the program variable allows
a partial assessment of the influence of Spanish reading instruction
that complements the assessment made for those students where observed
and/or planned instruction data were available.

SUMMARY

This section provides a brief summary of the main findings
concerning the dimensions of instruction assessed in this study. The
summary will follow the general outline of the volume, first treatingthe RAMOS indices, then the Checklist indices, and finally the
relationships between the two. The section will conclude with a
summary of the nominal instructional program variable.

Reading and Mathematics Observation System

The primary source of instructional data for the study was
obtained from regular observations of reading periods in classrooms
with primary responsibility for providing reading instruction to each
of the target students. In the first sections of this volume, a
detailed discussion of the classroom observation instrument, the
Reading and Mathematics Observition'SyStem (RAMOS), was given. That
discussion covered the structure of the interview instrument, the data
collection and processing procedures, the derivation of summary
indices, descriptive statistics on the aggregated measures for the
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table So

Reading Progras:

Dis'ribution of Years of Spanish Reading for Each Site

Spanish Reading

Grade Sequence

Site

Total0 1 2 3 5

None IC 8 16 61 23 126

K only 3 0 5 9 18 33

X-1 0 1 3 1 0 5

K-2 4 5 2 5 29 45

K-3 13 3 8 24

K-4 17 (t 2 - - 1°

Total 55 17 36 76 70 254
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bilingual sample, descriptions of the procedures followed in derivingfactor scores, and the descriptive statistics and inter-correlations
associated with the computed factor scores.

As discussed, the RAMOS is a real-time system providing informa-tion on the orgilnization of the classroom, the instructor, the contentof instruction, and the response of the students to instruction. Suchdimensions of instruction have been captured with regard to both theirquality and quantity, and for indiiidual target students. From theaggregate anaiysis of the firsfFg7nnmary indices of thesedimensions, the instruction given the bilingual sample in English
reading classrooms from first through fourth grade can be summarizedas follows:

Group sizes tended to be slightly smaller in the early grades
when compared to the latter two grade levels (13 versus 15
students).

For about two thirds of the instruction observed, some instructor
was associated with the target students, generally a teacher
operating in a role of facilitation. Although the subject
generally being taught was reading, language arts instruction wasalso observed during these scheduled reading periods.

Only about 10% of the instruction observed constituted timewithout an instructional focus (e.g., wait time). In the initial
two grades, half of the focused instruction was on decoding work,
falling to about 30% by the fourth year. In each year, decoding
instruction was largely non-explicit (e.g., favoring a focus onwhole word recognition over letter-sound recognition). Theamount of time spent on word meanings was quite small during the
first two years (around 5%), increasing only to about 20% by Cie
fourth year. The instruction that was offered in this area
however, tended to be quite explicit (e.g., favoring a focus on
vocabulary enrichment over one on dictionary usage). About 30%of the instructional focus time was on instruction in the
meanings of sentences and texts, with only a slight increase over
the years. This instruction was generally non-explicit within
each year (e.g., favoring a focus on literal facts over making
inferences).

Primary materials were observed in use about 90% of the time in
each year, with an increase toward more text usage. Ancillary
materials were employed about 60% of the time during the initial
two instructional years, increasing to about 70% in the final two
years. The quality index of these materials tended to be lower
than the primary materials (e.g., tending more toward paper and
pencil than text).

About 90% of the observed time contained instructional
activity/tasks. Independent work accounted for about half the
instructional time during the first two years, dropping to about
35% in the following two years. Conversely, group work
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represented about 40% of tre instructional time during the first
two years, increasing to about 50% for the last two years. For
independent work, the level of formal language demand increased
over the instructional years, starting at a relatively low level
in the first year, and increasing to mid-level by the last two
years. For group work, however, little change in level of formal
langdage demand occurred; it was, however, noticeably higher
than that associated with independent work.

For the student response measures, the number of nonengaged
students was low, as was the rated noise level, while
productivity was rated as medium in each year.

Keeping in mind the cautions concerning the interpretation of the
latter years of the Spanish real ng instruction data (given the
greatly reduced sample size), tt aggregate descriptive data for the
bilingual sample can be summari Ad as follows:

The number of students associated with the observed instructional
groups tended o be slightly smaller in the early years (around
13 students, as in the English data)_ but much larger in later
years (around 20 students).

During the first year, some instructor was associated with the
target students for about 60% of the instruction observed,
increasing to over 80% in the following years. This instructor,
as in the English observations, generally was a teacher, and the
role played tended to be one of facilitation. The subject being
taught generally required substantial reading, he,. as in the
English data, the teaching of other subjects was also observed.

About 90% of the observed instruction contained instructional
foci. About half of this focused time was devoted to decoding
instruction during the first. and second instructional years,
falling to about 30% by the fourth year, mirroring the English
observations. This decoding instruction also tended to be
non-explicit with respect to letter-sound correspondence
specificity. The amount of time spent on word meanings was
negligible during the first year (only 2%), increasing to about
10% in the second year, and to 20% in the last two years; the
limited amount of instruction that was offered in this area,
however, tended to be quite explicit (as it was in the English
data). For each year, about 3G,. of the instructional focus time
was devoted to instruction in the meanings of sentences and
texts; the quality of this instruction was generally
non-explicit.

For materials, the use and quality of primary materials closely
resembled that found in the English reading observations with

such materials employed about 90% of the time and a trend toward
more textual material usage over years. Ancillary materials were
used about 60% of the time during the first two instructional
years, and about 75% for years 3 and 4. As in the English
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observations, the quality index of these materials was lower thanthat associated with the primary materials.

For the activity/task
scales, abort 90% of the observed time con-tained instructional activity /tasks. Independent work accountedfor about half the instructional time during the first year,

dropping to about 35% in the following two years, and to zero inthe .anal year. Conversely, group work represented about 40% ofthe instructional time during the first year, increasing to about60% for the next two ue and to 85% for the final year. Forindependent work, the _. of formal language demand started ata relatively low level in the first year, and increased to mid-level by the last year. For group work, however, little changein level of formal language demand occurred; it was, as in the
English data, noticeably higher than that associated with
independent work.

For the student response measures, the number of nonengaged stu-dents was generally low, but substantially higher in the lattertwo years; productivity was rated as rpediom in each year, while
noise tended to be low.

In general, the descriptions of reading instruction in English
programs versus those in Spanish programs based on these aggregatedata did not substantially differ. In both, instruction was largelyconducted by a teacher acting in a roar of facilit-:ion. Over
instructional years, an increased reliance on group work over indepen-
dent work was seen. Much of the early grade work was focused on
decoding, declining in the latter instructional year.s. The qualityof this instruction tended to be non-explicit as little instruction
dealing explicitly with letter-sound correspondences was seen. Littleinstruction in vocabulary was observed, although tnat which was
observed tended to be quite explicit. Finally, instruction in
sentence/text meaning complemented the time devoted to decoding,showing a small increase over instructional years; like decoding, thisinstruction was generally non-explicit, favoring a focus on literalfacts.

The summary data which these descriptions were based upon were
subjected to factor analyses in order to reduce the number of instruc-
tional indices. In both the English and Spanish data sets, sevenfactors were derived. The seven factors identified in the English
data analysis included the following:

(1) Engaged Text Time, an index of reading time where students
were engaged with text materials,

(2) Direct Group Instruction, an index of direct instruction
delivered by an instructor which was aimed at groups of
students, rather than individuals,

(3) Quality of Formal Language, a measure of tie formal language
demands made upon the students,
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(4) Amount of Decoding, a measure of the relative amount of time
devoted to instruction in decoding,

(5) Productivity, an index of the conditions promoting high
individual student productivity,

(6) -Secondary Materials, a measure of relative usage of second-
ary materials (though this interpretation is oversimpli-
fied), and

(7) Number of Students, an index of the number of students
constituting an instructional group.

The factor solution derived from the Spanish data was similar to that
derived from the English data, with five of the seven factors contain-
ing many of the same component variables. The seven factors identi-
fied in the Spanish factor analysis included:

(1) Quality of Formal Language (corresponding to the third
English factor derived),

(2) Direct Group Instruction (the second English factor),

(3) Engaged Text Time (the first English factor),

(4) Number of Students (the last English factor),

(5) Amount of Decoding (the fourth English factor),

(6) Secondary Materials, an index of both the quality and
quantity of secondary material usage (only tangentially
related to the sixth English factor), and

(7) Control, a complex factor without an English correspondence,
which is essentially an index of the number of management
interruptions.

Based on these noticeaLly similar factor solutions, the proce-
dures followed in the computation of factor scores were discussed.
Such scores constitute the major set of Obiei.Vid instruction indices
employed in the integration analysis thai is the subject of the next
volume.

Teacher Checklists

A secondary source of instructional data was obtained from
regular interviews with the teachers who were primarily responsible
for providing reading instruction to each of the target students.
Earlier sections provided detailed discussion.: of the instrument, the
Teacher Checklists (Checklists), including the structure of the inter-
view instrument, the data collection and processing procedures, the
derivation of summary indices, descriptive statistics on the aggre-
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gated measures for the bilingual sample, descriptions of the proce-dures employed in the derivation of factor scores, and the descriptivestatistics and inter-correlations associated with these latermeasures.

The Checklist was modeled after the RAMOS, using its codingscheme to capture the teacher's instructional plans for individualtarget students. Again, the relevant dimensions of instruction con-cerned the organization of the classroom, the instructor, and thecontent of instruction. prom the aggregate analysis of the firstorder summary indices of these dimensions, the instruction given thebilingual sample in English reading classrooms from the first throughfourth grade can be summarizes as follows:

From the aggregate analysis of the first order summary indices,planned instruction for the bilingual sample in English reading
classrooms can be briefly summarized as follows:

About three-fourths of the instructional time planned was devotedto decoding during the first and second instructional years,falling by about 15% in each of the subsequent two years; withrespect to letter-sound 31371ngs, this planned instruction waslargely non- explicit in each of the grades. The amount of timeto be spent on word meanings was around 5% in first grade,
increasing by about 5% with each subsequent year. The instruc-tion that was planned was quite explicit in the first year, withdecreasing explicitness in each of the subsequent years. About20% of the planned instructional focus was devoted to instruction
in the meanings of sentences and texts for the first two years,increasing by about 8% in each of the two subsequent years. Thequality of this planned instruction was generally non-explicit(e.g., favoring a focus on literal facts over making inferences).

For materials, there was a clear trend toward more planned textusage in the latter years.

About 30% of the planned instructional activities consisted of
independent work in each of the instructional years. Conversely,group work represented about 70% of the planned activities. Forindependent work, the level of formal language demand was, on
average, mid-level; for group work, the level of formal languagedemand was noticeably higher.

In each of the four instructional years, the instructor was
primarily responsible for the delivery of the planned instruc-tion, and the role to be played tended to be mid-way between oneof facilitation and direct instruction.

There appeared to be a trend toward larger groups over the
instructional years, with an average size of about 9 students inthe initial years, and about 13 students in the later years.
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The average amount of planned daily reading instruction was about
40 minutes in the initial year, increasing to about 60 minutes in
the later years.

From a similar aggregate analysis, the planned instruction for the
bilingual sample participating in Spanish reading classrooms can be
summarized as follows, again cautioning the interpretation of the data
from the last two years:

About three-quarters of the instructional time planned was
devote' to decoding instruction during the first and second
years, matching the planned English instruction. However,
whereas this value fell to about 45% in the English data, it
dropped only to about 60% in the Spanish data. The quality of
this Spanish decoding instruction matched that of the English
instruction, namely, a non-explicit focus with respect to letter-
sound pairings. The amount of time to be spent on word meanings
was about 5% in the first and second instructional years, and
about 15% in the third and fourth years, showing a different
pattern than that found in English. However, the instruction
planned was relatively explicit in each year, not showing the
steady decline found in tne English data. About 15% of the
planned instructional focus was devoted to instruction in the
meanings of sentences and texts for the first three years,
increasing by about 10% in the fourth year -- for these students,
the relatively larger amounts of time planned for decoding
instruction were associated with relatively smaller amounts of
planned time for the study of connected text. The explicitness
of this instruction tended to be somewhat lower than that found
in English.

For materials, as in English, there was a clear trend toward more
planned text usage over instructional years.

About 25% of the planned instructional activities consisted of
independent work during the first two years, dropping to about
15% in the remaining two years. Conversely, group work repre-
sented about 75% of the planned instruction during the first two
years, increasing to about 85% in instructional years three and
four. The relative level of formal language demand associated
with this work mirrored that found in the English data: indepen-
dent work about mid-level with group work higher in formal
demands.

As in the English data, a teacher was primarily responsible for
the delivery of the planned instruction The planned role of the
instructor tended to be mid-way between facilitation and direct
instruction during the first two years; however, in the subse-
quent years this role tended to be substantially higher (reflect-
ing almost exclusive direct instruction).

As was found in the English data, the number of students expected
in each group tended toward larger groups in latter years (repre-
senting an increase from about 9 to 13 students).
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The average amount of planned daily reading instruction was about
30 minutes in each instructional year except the second, where it
was almost 40 minutes per day. Thus, the amount of planned read-
irg time for students in Spanish reading programs was about half
that planned for students in English reading programs.

Based on these aggregate data, the descriptions of reading
instruction in English programs versus Spanish programs are very
similar. In both, instruction was largely to be conducted by a
teacher acting in a role mid-way between facilitation and direct
instruction. Over instructional years, group work was relied upon
more than independent work. Much of the early grade work was to be
focused on decoding, it's emphasis declining in the latter
instructional years. The quality of this instruction tended to be
non-explicit as little instruction dealing explicitly with
letter-sound correspondences was planned. Little instruction in
vocabulary was planned, although that which was planned tended to be
quite explicit. Finally, instruction in sentence/text meaning
complemented the time devoted to decoding, showing small increases
over instructional years; like decoding, this instruction was
generally non-explicit, favoring a focus on literal facts.

In spite of these simildri*les, there were some important
differences between the planned English and Spanish instruction.
First, the amount of planned decoding time in Spanish did not decline
as precipitously as that for English, suggesting that the students
enrolled in Spanish programs were seen Iv their teachers as being more
deficient in decoding skills, and thus requiring more instruction.
Complementing this difference, less time in the Spanish reading
programs was to be devoted to instruction in sentence/text meaning.
Finally, the total amount of planned reading instruction was about
half that planned for English reading.

The summary indices derived from the Checklist data were
subjected to factor analyses in order to reduce the number of
instructional indices. In both the English and Spanish data sets five
factors were derived, and those identified in the English data
analysis included the following:

(1) Amount of Comprehension, a measure of the relative amount of
planned time to be devoted to instruction in comprehension,

(2) Quality of Formal Language, an index of the formal language
demands required by the planned instruction,

(3) Seatwork, an index of the relative amount of time to be
devoted to independent seatwork as opposed to group work,

(4) Primary Materials, an index of the planned usage of primary
materials (although this factor is more complex), and

(5) Group Vocabulary, an index of the relative amount of time to
be devoted to group instruction in the meaning of words.
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in the Spanish data set, the five factors derived included:

(1) Amount of Decoding (a compliment of the first English
factor),

(2) Seatwork (corresponding to the third English factor),

(3) Primary Materials, an index v the quality of the primary
materials to he employed (although this factor is more
complex),

(4) Decoding Teacher Classification, a factor defining the
relative educational training of the teacher expected to
deliver decoding instruction (which was associated with the
explicitness of such planned instruction), and

(5) Number of Students, an index of the relative instructional
group size.

Aga'," based on these analyses, factor scores were computed for
each student within each instructional year, and these constitute the
major set of planned instruction indices employed in the integration
analysis that is the subject of the next volume.

Releionships between RAMOS and Checklist Indices

Although not of primary interest this study, the relationship
between observed initrue.4^r), as quantified in the RAMOS summary mea-
cures, was contrasted with (Dried instruction, as quantified in the
Checklist summary measures. For the English data, the aggregated.
contrasts over the final four instructional years, based on the common
summary indices represented in the two instruments can he summarrier
as follows:

For the number o7 students, the trend toward increasing group
size was found under both assessments, though the Checklist data
tended to underestimate what was actually observed.

Considering the instructor variab'es, both assessments found the
teacher with primary responsibility for the delivery of instruc-
tion, though the role player tended to be overestimated in the
Checklist data.

For the instructional focus variables, the same trend was found
in both assessments with respect to the quality indices (con-
cerned instruction in decoding, wor meaning, and sentence/text
meaning). However, slightly more decoding instruction was
planned than observed, and, concomitantly, slightly less
instruction on connected text was planned than observed.

For the activity/task scales, the same trend was generally found
in both assessments with respect to the quality indices (con-
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cerned with the formal language demands of independent work andof group work); however, more independent work (and thus, less
group work) was observed than planned.

For the materials, the trend toward more usage of text was foundin both instruments.

In generel these aggregate contrasts suggest that the instructionalpicture elided by the RAMOS data is not substantially different fromthat provided by the Checklist data. The most noticeable discrepan-cies concern the estimate of the instructor's role and the relativeproportions of time devoted to particular instructional foci and
activity/tasks; the most noticeable similarities are those related to
the quality estimates of instruction (in particular, for the instruc-tional foci and activity/tasks).

The Spanish aggregate contrasts between the RAMOS and Checklistindices over the final four instruction,') years based on the common
summary indices represented in the two instruments can be sumi97cas follows:

For the number of students, the trend toward increasing group
size was found under both assessments, though the Checklist data,as was found in the English data, tended to underestimate the
average group size actually observed.

Considering the instructor variables, both assessments ;mind the
teacher with primary responsibility. Again, as in the tnglish
data, the role played tended to be overestimated in the Checklist
data, substantially so with respect to the last two years of
instruction.

For the instructional focus variables, the same trend was found
in both assessments with respect to the quality indices. How-
ever, more decoding instruction was planned than observed
(substantially more in the latter two years), and, concomitantly,less instruction on connected text was planned than observed.

For the activity/task scales, again, the same trend was generally
found in both assessments with respect to the quality indices;
however, more independent work (and thus, less group work) was
observed than planned.

For the materials, the trend toward more usage of text with
increasing instructional years was found in both instruments (as
was found in the English. data).

Thus, as in the English data, the aggregate contrasts suggest that the
instructional pictures provided by the two 'data sets are similar,
again, with greater discrepancies found in the quantity indices than
in the quality indices. A better picture of the correspondence
between the data sets (though not the best assessment) is to be found
in the pattern of factor score inte'-correlations, which, as discussed
earlier, supports their convergence.
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Instructional Program

In the last section of the volume, the procedures followed inderiving a student index concerned with the number of years with somedirect exposure to Spanish reading were discussed The analysis of theresulting measure suggested the following. First, a large percentageof students did not receive any reading instruction in Spanish,
although each was enrolled in a bilingual program (though not neces-sarily one with a Spanish reading component) when initi!lly selectedfor study participation. Further, with the exception of one site
which showed rapid exit from bilingual reading programs, students whodid receive Spanish reading instruction were likely to stay in those
reading programs for at least two years. Finally, the discrepancies
between the number of cases identified through this measure as opposedthe RAMOS and Checklist indices were discussed.

This concludes the presentation of the instruction data. Havingearlier discussed the language data (Volume 4) and the reading data
(Volum, 5), the next volume will treat their integration.
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BILINGUAL CLASSROOM QUESTIONNAIRE

Southwest Educational Oevelooment Laboratory
Division of Bilingual and International Education

211 East Seventh Street
Austin, Texas 78701

The responses from this questionnaire will be used to

design inservice education for teachers, and will not
be used to evaluate teacher knowledge, skills, or
attitudes.

January 1979
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":aacaer ::amt

:cum Level(S)

2ece Camolaced

INST310CTIONS

The 3ilineual Classroom
Questionnaire will be used to describe inscructionalpriGV141111 in bilingual classrooms. The Questionnaire is part of a ;raison designed(1) :o provide educators
with procedures for describing the type of bilinguall edu-:scion in their schools and (2) to identify staff

development needs for applyingeduraman successfully.

The Questionnaire will take shoot 30 minutes to complete. tolormation is requestedin six columns. The ample provided below. shows hew to complete t AIMS onethrough three. The discussion which follows describes procedures fr completingcolumns one through three and adds intormation ma *alumna foes throuin six.

:n Column L. Current Daily
Schedule, please List in time sequoias the daily activi-ties of the students in your classroom. LI sere them one activity occurs curing agiven time period. List each of this eineurreat

activities separately. Tor example.suppose MSC from 3:00 to S:30 me =coup of sunsets runtime
Spanish reading in-sr :mottos while another

group receives English oral language development. Eachacrivicy would be Listed separately, as shown in the masole.

,.
2

3
.11Mi=RENT Jail. SCMULS

iza:c:PA:= MUTTON
1iiliEiti; cA=cras
(.13i Students it

instructional
Groups)

(for your homeroom
students)

r=ra:
uous (All
Tear
Long)

Noncantiouous
(Please isdicatee.s..1 day
each week;evervoriser week.
wasks out of !VIM 6. etc.)

ROM ACTIVIT.:
ISISt 133 :!E '!S ,

3:00 -8:30 Seasick leading
#.

st i .e/J17111 . f'"I

Language
Develooment I/

3:30-9:00 Science
2 weeks mat of every 14 IT 73: 0-9:00 So Studies 2 weeks mat of eve

9:00-9:30 P.E. 4 days each week ,/ tzi9:00-9:30 Art
, day each week &J../ / VI

Li Canna 2, Anticipated Miracles, indicate whether the scheduled activity occurschroughout the year (/) or on a more limited basis (e.g., one day each week, cwo amksout of every four, etc.). tf different activities are scheduled during the same poriooOut on a rotating
basis, please list all the activities as shows in the example above8:30-40V Science is taught for two lamas with Social Studies being taughtthe following cm weeks before the cycle repeats itself; from 9:00-9:30 P.E. is taughtfor four days each week while Art is taught on the remaining day).

The Language
Categories noted in Column 3 are to be emplaced for every Activity notedin Column L. For each Activity, check the Language Categories of the students partici-pating in the activity. The Language Category Definitions and abbreviations are Listedon the following page.
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Laastsasa Chaser' Oaficitiona

3alancad 3ilintual (3S) -- Totally fluent is both Inglisa and Spaaisa.

Partial SillasuaI, English Oomianat (3E) Uaderacands all spoken taglisa mad;Muse Englisn utterances vita aativoilika fluency mad corTsC:neSS La syntax(grammar) sad vocabulary. Also understands some spoken Spanish and Can Procurefairly Complame SeaaeSese is Spanish but with fluency. Nis/her sestame is Spanish are somohat Mimi with regularised errors in syntaxaid vocabulary.

?are .al
adarstamda all spokes Smash and

Produbbe SWIM uaallaaaaaa with patimeslika, flasacy oat comromaase is rya=(grammar) aid voesbelary. Also understands *OM spokes English and cat producefrilly complete someone to Owlish but with lets than amiverlike fluency. iLs/has someone is Laglina are somewhat awkward with regularisad arroyo in syntaxaid vocabitlerr-

Areelineual CII1 ...is adamants all spokes English and maim English withease aid comelata native -like Elmo sad octructaams. Lf any Spanish is waderstood or spokes it is os mere that a for isolated words or anatomies*.

Nomellatual Smash (MS1 adaretamds all mho' Spanish mad speaks Spanish withease sled a yr fLamacy aid commtuame. LC any English is wades-stood or apeks c ne aware that a few isolated words or expressious.

taclAshillmited Sinai* 1,L) Doom uses_ have Wive CeneeteaCe is either
or Spanish. Lt may arms that Wom uadorstamds somas English and

Spanish but the oval pcoductic, is eab tan some is Labored, charactariaed by
awkward stitches ant systaecia ems' La Imam (grammar) sad vhosbulor7.

Ta Column 4, the Primary Instructor of the Icarructiona/ Activity should be isolated.
Al:arnativea us the Teacher, Team Teacher, lasource Tomcat, Taacoar Aide, in :cher.
Select one ) of chaos per Activity mot La Column 1.

In Column 5, plasma check the Language of Instruction for each Activity listed isColumn 1. Definitions of the four alseraativee are limed below. Select a single
category for each Lastructionil Activity.

Lamm of Inargention

Primarily Spanish. Inatructice is provided ateluaively is Spanish or primarily is
Spanish with only an occasional use of laalish Omits the inetractiessI period.

PrimmilY English, Inetractioa is Provided atalusively is English or primarily in
Lalazah with ouly ma masiesal use of Spanish during this instructional period.

Use o loth languages are amid approximacaly an equal
alweii----W----imethataistruatiamal period. As distil:mashed from coda-wricchiog,
alternating use of the roe languages is charactariaed by occlusive use of one language
at a Lisa during at lastructiosal amt.

CodeSuitchial This form of language involvse introducing taco the context of one
language strecchae of speech that exhibit the other language, phonological and
morphological features.

/a Column 6, imdicata the Lantuage of Materials for each tostructional Activity. The
altamatives are English, Spanish, Sods, or No Matarial. Sakti one ( 0e) of these
for every Activity noted in Colume 1.
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:nstructions to the Data Collector

INVENTORY OF BIL_ L INSTRUCTTON

Southwest Educational Development Laboratory

Division of Bilingual and International Education
211 East Seventh Street

Austin, Texas 78701

April, 1981

CONFIDENTIAL: The responses to this inventory will b. treated coni'dentlelly



:NVENTORY OF BILINGUAL INSTRUCTION

lENERAL DIRECTIONS: The Inventory of Bilingual Instruction (I8I) is a Oescriotive
survey instrument developed to record instructional oractices in bilingual envi-
ronments. Data from PART ONE of the I8I will describe tyoical curriculum oatterns.
PART TWO of the I8I 077-Ertiseo to record the instructor's beliefs about wny
EFTIFIF learn.

The interview is to be conducted by a data collector woo will interview one
teacher at a time. The interview will take about 60 minutes. Before the
interview each data collector will check equipment (tape recording is preferred,
but, maybe optional), have pencil and instrument(s) on hand, and arrange for
the interview to be conducted at the site. The instructor's name, school, etc.
(see cover page of the I8I) will be filled out prior to starting the interview.

The data collector will ask the questions that follow and record the information
directly on the instrument. EACH question is identified by letter, i.e.,
Question A. 8,...G. for art one of the interview. Exact Questions are given.
Additional questions (pro s are included to clarify or complete each item.
Probes are identified by this symbol ( ). A triangle A will indicate what
the data collector will do to record the data. Questions and procedures to
complete part two of the I8I are included separately.

!NOTE: DEFINITIONS OF LANGUAGE CLASSIFICATIONS (see column 3, part one) snourr1577
;discussed with the instructor as necessary. Definitions follow:

'Monolingual Spanish*-- Understands all spoken Spanish and speaks Soanish with
lease and comoiete native-like fluency and correctness. If any English is
understood or spoken it is no more than a few isolated words or expressions.

Soanish Dominant
with native -like

iEnglish but with
'somewhat awkward

Bilingual -- Iota

English Dominant
with native-like
understands
Spanish but with
somewhat awkward

-- Understands all spoken Spanish and produces Spanish utterances
fluency and correctness in syntax (grammar) and vocabulary. Also

spoken English and can produce fairly complete sentences in
less than native-like fluency. His/her sentences in English are

giJia-izewirtrederrors in syntax and vocabulary.

Ily fluent in both English and Spanish.

-- Understands all spoken English and produces English utterances
fluency and correctness in syntax (grammar) and vocabulary. Also

spoken Spanish and can produce fairly complete sentences in
less than native-like fluency. His/her sentences in Spanish are
with regularized errors in syntax and vocabulary.

nolingual English -- Understands all spoken English and speaks English with ease
and complete native-like fluency and correctness. If any Spanish is understood

or spoken it is no more than a few isolated words or expressions.

Other -- The student speaks or understands a language other than English,
onese, Navajo, or Spanish.

* The data collector will SUBSTITUTE THE APPROPRIATE LANGUAGE ( Cantonese or

Navajo ) FOR SITES WHERE THESE LANGUAGES ARE SPOKEN IN THE HOMES OF NON-ENGLISH

SPEAKERS. Spanish is tsed here for the sake of brevity.

*I' Includes monolingual speakers of ta, ethnic group, e.g. Anglo students and
students of the target ethnic group but_mqtspeakers of that ethnic_grouo language.
anguage, not ethnicity., is criterii-for classification) .
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::RECT:ONS FOR BART :NE

,:uestions are ar-anged to correspond with the items in the page titled "TEACHERCURRICULUM :NTERVIE.i.'

Each auestiOn is 'dentified oy letter. Exact :uestions are given. A symbolindicates wnat the data collector is to ao to record the data.

Begin the interview by introducing yourself. Tell the instructor "The-purpose of the survey is to describe your curriculum."

COLUMN I

O Ask Question A) What time do you start your class and what is
the first subject that you teach? (I'm going
to ask you about your curriculum schedule.
Please tell me what the first subject you
teach is and the time this is done?)

A ENTER Response in Column I to indicate time subject is taught.

COLUMN 2

A ENTER name of subject in Column 2 above the word "Group".
ENTER each subject separately.

Ask Question B)

A Ask Question C)

Do you teach this subject
to vie

whole class at the same time or to sma groups
of students?

...If small groups, how many groups are there'
Use space provided for Grouo 1, Ask
next question.

Do you teach this all semester long" :f 'EZ,
mark a (/) unaer "duration". t: 10, write
in response given by instructor.

O Ask Question 0) How many days per

ENTER number of days per week.

COLUMN 3

Ask Question 0)

week is this taught?

Do you have children of different language
classification? If Yes, how lany of these are
Monolingual Spanish; Spanish Dominant; Bilingual.
English Dominant; Monolingual English; Other.

A READ definition of each from "General Directions" Page 1.

IF ONLY ONE LANGUAGE CLASSIFICATION, ENTER :UMBER OF STUDENTSunder the appropriate classification.

IF MORE THAN ONE LANGUAGE
CLASSIFICATION, ENTER NUMBER OF STUDENTS

per language classification in the space provided.

COLUMN 4

A Ask Question E) Who provides the instruct:nn for this subject
(who is the primary instructor for

t e subject?)

A

T = teacher
A = aide

TT= team teacher

V is volunteer R * resource
P = peer SE= special education
C = combination teacher

ENTER the appropriate code in column 4.

BEST COPY AVAILABLE
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Ask 7uestion That is the primary language of instruction
(primarily English; Primarily Soanish; both?)

ENTER response In Column five.

COLUMN 5

4sx Question G) Oo you use written materials for this instruction,
if so, what language are the

ii117771-7717in in (primarily English;
primarily Spanish; both; no materials?)

A ENTER response in Column six.

'REPEAT QUESTIONS 8 thru G for next subject. Complete the total instructional
day for eacn teacher interviewed.

BEST COPY AVAILABLE



Grade

School

Site

Data

INVENTORY OF BILINGUAL INSTRUCTION

.4-.

(Lanquage A Litaricy Learning in Bilingual Instruction)

CSouthwest Educationpl Oaveloomont Laboratory
Olvision of Bilingual and Iltarnational Education

211 East Seventh Street
Austin, Texas 78701

July 1981
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Survey of Teachers' Background and Language Skills



SEOL/ :982.-83

SURVEY OF TEACHERS' BACKGROUND AND LANGUAGE SKILLS

SOUTHWEST EDUCATIONAL DEVELOPMENT LABORATORY
211 E. 7th Street, Austin, TX 78701

;Label containing Name, School, District)

GATE DUE:

To make sure that your response is
treated confidentially, we will remove
this label after we have processed your
completed form. Thus, no one will be
able to identify you, your school, or
district with any information on this
questionnaire, after the survey has
been completed.

1. WHAT WAS YOUR AGE ON SEPTEMBER 1,082 ?
(Check appropriate category)

(1) ( ) Under 21 (4) ( ) 46 - 55
(2) ( ) 21 - 30 (5) ( ) 56 and over
(3) ( ) 31 - 45

(1)

(2)

(

(

YOUR SEX?

) Female
) Male

3. WHAT IS YOUR ORIGIN OR DESCENT? (Check as many as apply)

(01) ) German (16) (

(02) ) Italian
(03) ) Irish (17) (

(04) ) French
(05) ( ) Polish
(06) ( ) Russian (18) (

(07) ) English (19) (

(03) ) Scottish (20) (

:09) ( ) Welsh (21) (

(22) (

Hispanic Mexican (23) (

(10) Mexican American Mexicano (24) (

(11) ) Puerto Rican Chicano (25) (

(12) ) Cube- (26) (

(13) ) Central or South American (27) (

(14) ) Other Hispanic (28) (

(15) ) Portuguese (29) (

(99) (

) American Indian/Alaskan
native

) Black

Asian

) Filipino
) Camoodian
) Chinese
) Japanese
) Korean
) Laotian
) Vietnamese
) Pacific Islander
) Scandinavian Group
) Arabic Group
) Greek
) Other Group not listed

(Specify)

) I don't know

YOUR EDUCATION AND EXPERIENCE

1. WHAT WAS THE HIGHEST DEGREE YOU EARNS PRIOR TO SEPTEMBER 1, 1982 ?

(01) ( ) A doctoral degree (Ph.D., Ed.0.. etc.)
(02) ( ) Specialist degree (A post-master's degree or other than doctorate)
(03) ( ) A master's degree or equivalent
(04) ( ) A bachelor's degree
(05) ( ) Less than a bachelor's degree
(06) ( ) Other (Specify)



5 AT .THAT GRADE LEVEL OID YOU TEACH DURING THE L912-01 SCHOOL YEAR/
(01) ( ) kindergarten

(04) third(02) : ) first
(05) fourth(03) ( ) second
(06) Other (tpec'fy)

6. WHAT SUBJECT AREAS DiD YOU TEACH DURING THE 1982-83 SCHOOL YEAR'(Check all that apply.)

(01) ( Art
(08) ( ESL(02) ( Language Arts (other than reading) (09) ( SSL(03) ( Math
(10) ( Science(04) ( Music
(11) ( Social Studies(05) ( Physical Education
(12) ( Special Education(06) ( Reading (English)
(13) ( Other (specify)(07) ( Reading (Spanish)

7. INCLUDING THE 1902-83 SCHOOL YEAR, HOW MANY YEA°3 HAVE YOU TAUGHT (total teachingexperience)?

(01) ( ) Less than 3
(04) ( ) 11 - 20(02) ( ) 3 - 5
(05) ( ) More chan 20(03) ( ) 6 - 10

8. INCLUDING THE 1982-83 SCHOOL YEAR, HOW MANY YEARS HAVE YOU TAUGHT IN YOUR PRESENTSCHOOL?

(01) ( ) Less than ?
(05) ( ) 11 - 20(02) (

(os) ( ) More than 20(03) I o

9. INCLUDING THE 1982-33 SCHOOL YEAR, HOW MANY YEARS HAVE YOU TAUGHT IN A BILINGUALEDUCATION PROGRAM?

(01) ( Never
(04) ( ) 6 - 10(02) ( Less than 3
(OS) ( ) more than 10(03)

( 3 5

10. WHAT IS YOUR TEXAS EDUCATION
AGENCY CERTIFICATION STATUS? (Check one)

(01) ( State Certified Teacher with Bilingual Endorsement.(02) ( State Certified Teacher with Special Assignment Permit.(03) ( State Certified Teacher with No Bilingual Endorsement or Special
Assignment Permit

(04) ( Currently teaching on an Emergency Certificate
(05) ( Other (specify)

2



LANGUAGE BACKGROUND AND ABILITIES

11. WHAT LANGUAGE WAS USUALLY SPOKEN IN YOUR Hui,E WHEN YOU WERE A CHILD? (Check one)

(01) ( ) English primarily
(02) ( ) Spanisn primarily
(03) ( ) Spanish and English about equally

(04) ( ) Other (specify)

12 COULD YOU SPEAK ANY LANGUAGE(S) OTHER THAN ENaISH PRIOR TO SEPTEMBER 1, 1981?

(01) ( ) Yes (C2) ( ) No

Continue with Question 13 Skip to Question 14 ,

R-levant College or
Inservice Traming_

13. IN THE CHART BELOW, CHECK ALL THE LANGUAGES LISTED IN COLUMN 1 THAT YOU SPOKE PRIOR TO

SEPTEMBER 1. 1982. THEN ON THE RIGHT SIDE OF THE CHART, PLACE A CHECK BELOW THE STATE-
MENT OR STATEMENTS WHICH DESCRIBE THE SITUATION OR SITUATIONS IN WHICH YOU LEARNED
THE LANGUAGE(S) YOU CHECKED.

LANGUAGE SITUATION IN WHICH LEARNED

It was

usually

spoken
in my
home
when I
was a
Child

I acquired
it (infor-

mally)
while
living in

a country
where it
is spoken

I acquired
it (infor-
mally) in
a commu-
nity in
the U.S.

(1) (2) (3) (4)

I studied
it in

school in
a country
where it
was

spoken

(5)

I studied
it in

school as
a foreign
language

Other
(Write in
next to
language)

(6) (7)

(011 ( ) English

(02) ( ) Spanish

(03) ( ) Other

(specify)
.1=11!
14. FOLLOWING ARE SHORT, DESCRIPTIVE LANGUAGE SITUATIONS. PLEASE RESPOND TO EACH OF

THEM ON THE BASIS OF YOUR OWN LANGUAGE ABILITIES.

A. Imagine that while shopping at a local grocery store you meet sour elderly
neighbor oho speaks primarily Spanish. She addresses you in Spanish.

MY VERBAL SKILLS ARE SUCH THAT: (please check one)

(01) ( ) I would be completely unable to carry on an informal conversation with
her in Spanish.

(02) ( ) I would be able to carry on a conversation with her with limited facility.

(03) ( ) I would have only minor difficulties in carrying on a conversation with
her.

(04) ( ) I would be able to carry on a conversation with her with complete
c'nfidenCe and ease.

3



3. Imagine that you are to have a meeting with a parent who has recently arrivesfrom Mexico. The parent speaks no English. The purpose of the meeting is todascribe to the parent the type of curriculum which her son will have in yourclassroom.

MY VERBAL SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
(01) ( ) I would be unable to carry out the above task.
(02) ( ) I would be able to carry out the above task with limited facility.(03) ( ) I would haze only minor difficulties in carrying out the above task.(04) ( ) I would be able to carry out the'above task with complete confidenceand ease.

S. Imagine that you were asked to make a presentation in Spanish to your local orstate professional organization in which you describe successful teachingacti4ities that you use in your classroom.
MY VERBAL SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
(01) ( ) I would be unable to make such a presentation in Spanish.(02) ( ) I would be able to make such a presentation in Spanish with onlylimited facility.
(03) ( ) I would be able to make such a presentation in Spanish with only

minor difficulties.
(04) ( ) I would be able to make such a presentation in Spanish with completeconfidence and ease.

0. A close friend of yours has just received a letter from a monolingual Spanish-
speaking cousin who lives in Mexico and who your friend sees infrequently. Whileyour friend speaks Spanish fluently, she is somewhat insecure in her ability toread Spanish. She has asked you to read the letter and to verify for her thecontent of the letter.

MY READING SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
(01) ( ) I would be unable to read the letter.
(02) ( ) I would be able to read the letter with limited facility.
(03) ( ) I would be able to read the letter with only minor difficulties.
(04) ( ) I would be able to read the letter with complete confidence and ease.

E. You have been asked by your school librarian to preview some Spanish language
newspapers and current event magazines and to advise her as to the quality ofthe publications and their appropriateness for circulation in a public schoollibrary.

MY READING SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
(01) ( ) I would be unable to read any of the publications.
(02) ( ) I would be able to read the publications with limited facility.
(CJ) ( ) I would be able to read the publications with only minor difficulties.
(04) ( ) I would be able to read the publications with complete confidence andease.

F. You are planning to take a university course in history of Hispanic peoples ofthe Southwest. The textbooks for the course are all written im Spanish.
MY READING SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
(01) ( ) I would be unable to read the textbooks.
(02) ( ) I would be able to read the textbooks with limited facility.
(03) ( ) I would be able to read the textbooks with only minor difficulties.
(04) ( ) I would be able to read the textbooks with complete confidence and

ease.

4
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:. A close friend of yours, living
in another part of the state, speaks primarilySpanish. You need to write a note in Spanish inviting her/him to spend aweekend with you.

MY WRITING SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
(01) ( ) I would be unable to write such a note in Spanish.
(02) ( ) I would be able to write such a note in Spanish with only limited

facility.
(03) ( ) I would be able to write such a note in Spanish with only minor

difficulties.
(04) ( ) I would be able to write such a.note in Spanish with complete confidenceand ease.

m. You have developed a cultural unit on the Mexican cultural custom of Las Posadas.You need to write a description of this
celebration in Spanish to hand out to tneparents of your students (one or two pages).

MY WRITING SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
(01) ( ) I would be unable to write such a description in Spanish.
(02) ( ) I would be able to write such a description in Spanish with only

limited facility.
(03) ( ) I would be able to write such a description in Spanish with only minor

difficulties.
(04) ( ) I would be able to write such a description in Spanish with complete

confidence and ease.

I. You are taking a university course on Spanish reading methodology. You have
to write a term paper (10-15 pages) in Spanish on some aspect of teaching
Spanish reading to bilingual students.

.my WRITING SKILLS IN SPANISH ARE SUCH THAT: (Please check one)
) I would be unable to write such
) I would be able to write such a
limited facility.

) I would be able to write such a
difficulties.

) I would be able to write such e

confidence and ease.

a term paper it Spanish.
term paper in Spanish with

term paper in Spanish with

term paper in Spanish with

only

only minor

complete

15. THE CHART BELOW COHTAINS A LIST OF AREAS OF STUDY COVERED IN COLLEGE/UNIVERSITY ANO
INSERYICE COURSES OFFERED TO PREPARE TEACHERS TO TEACH STUDENTS OF LIMITED ENGLISH-
SPEAKING ABILITY. FOR EACH AREA OF STUDY LISTED BELOW, ANSWER QUESTIONS A AND 8.
INCLUDE ONLY THOSE COURSES COMPLETED BY THE END OF THE 1981-82 ACADEMIC YEAR.

AREA OF STUDY

A. Was the listed B.
area of study
covered in your
colleoe/univer-
litt training
Tcourses taken
for credit)

(2) (1

Was the listed
area of study
covered in your
Inservice train-

ips.(non-college
credit courses)

(2)

(01) Teaching the Spanish language arts
(including reading) to students whose
native language is Spanish

( ) Yes ( ) No ( ) Yes ( ) No

5
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(02) Teaching other subject areas (math,
science, etc.) to students whose native
language is Spanish

(03) History an culture or ethoic studies
associated with the background of students
whose native language is Spanish

(04) Teaching English as a second language

'15) Bilingualism and the theory of biling':al
education

(06) The study of Spanish solely for the
purpose of acquainting teachers with the
problems of using a language other than
one's mother tongue

(07) Tests and measurement, focused on
students whose language is other than
English

(08) Guidance and counseling, focused on
students whose language is other than
English

(09) Materials and curriculum development for
bilingual education programs

(10) Linguistics

(11) The theory of learning, specifically

related to students whose language is
other than English

(12) Language courses for teachers of students
speaking languages other than English,
e.g., Spanish for teachers of Spanish-
speaking children

(13) Other related areas of study (Specify)

Inservice

(2)
( ) No( ) Yes ( ) No

(1)

( ) Yes

( ) Yes ( ) No ( ) Yes ( ) No

( ) Yes ( ) No ( ) Yes ( ) 10

( ) Yes ( ) No ( ) Yes ( ) 40

( ) Yes ( ) No ( ) Yes ( ) NO

( ) Yes ( ) No ( ) YeS (-) No

( ) Yes ( ) No ( ) Yes ( ) No

( ) Yes ( ) No ( ) Yes ( ) No

( ) Yes ( ) No ( ) Yes ( ) NO

( ) Yes ( ) No ( ) Ye! ( ) No

( ) Yes ( ) No ( ) Yes ( ) 40

( ) Yes ( ) No ( ) Yes ( ) No

MID WZNIX=11=L
16. HOW MANY SEPARATE COURSES HAVE YOU TAKEN, COVERING ALL OF THE AREAS OF STUDY THAT

YOU CHECKED IN:

Question 15A (College/Univer_ity) Question 158 (Inservice)
(01) ( ) 0 - 2 courses

(01) ( ) 0 - 2 courses
(02) ( ) 3 - 4 courses

(02) ( ) 3 - 4 courses
(03) ( ) 5 - 6 courses (03) ( ) 5 - 6 courses
(04) ( ) 7 - 8 courses (U4) ( ) 7 - 8 courses
(05) ( ) 9 or moat

(05) ( ) 9 or more

MEINO mn m. 111121110

YOU HAVE COMPLETED THIS QUESTIONNAIRE. THANK YOU FOR YOUR COOPERATION.

PLEASE INSERT YOUR COMPLETED QUESTIONNAIRE IN THE ENCLOSED PREAODRESSED ENVELOPE. SEAL.
AND RETURN TO OF THE SEDL STAFF.

6
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APPENDIX C

Reading and Mathematics Observation System:

Event Form
Rating Summary Sheet
Master Code Sheet
Definition of Codes

Definition of Scales
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SEDL/RAMOS 9/78 (Rev. 8/80)

RAMOS/SEDL Rating Summary

Observer Date

School Teacher

I. Classroom Organization

A. Class structure:

Self-contained class

Team taught class

Cross-graded class

Other. Explain

B. Classroom organization for tsaching reading:

As a whole

In groups

As irdiviivals

Other. Explain

C. If grouping is used, basis for grouping:

By skills

By ability

By language type

Other. Explain
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RAMOSISEDL 9/78 (Rev.8/80)

Classroom Organization (continued)

D. If grouping is used, amount of reading instruction devoted to
group work:

Students spent most of time alloted to reading in groups of
5 or more

Students spent more than half of time allotted to reading in
groups of 5 or more

Students spent less than half of time allotted to reading in
groups of 5 or more

Students spent most of the time allotted to reading working
by themselves or in groups of 4 or less

E. Location(s) of reading activities (check and order according to
amount of use):

Student seats

Grouping of chairs

Chalkboard

Table

Floor

Desk of teacher

Other. Explain

II. Instructional Style

A. Teacher's classroom managerial style (check one,.

Informal

Highly structured

Intermediate

B. Pacing of activities:

Fast

Relaxed

Intermediate

C. Teacher's primary role during reading activities:

Instruction

Facilitation

Both of the above (.n equal amounts)

Other. Explain
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RAMOS/SEDL 9/78 (Rev.8/80)

Instructional Ftyla (continued)

D. Teacher-student interaction pattern during reading instrt:,:tion:

Students initiated most interaction

Students initiated more than half of the interaction

Teacher initiated more than half of the interaction

Teacher initiated most interactions

E. Directed and independent wrk:

Teacher instructed students for more than half the total time
allotted to reading

Teacher instructed students about half the time, and students
work independently the rest of the time allotted to reading
Students worked independently more than they were instructed
by the teacher in reading

Students worked independently during most of the time allotted
to reading

F. instructional technique used by teacher during reading instructionwould be bast characterized as:

(Check one)

Parts-to-whole

Whole -to -parts

Both of the above (in equal amounts)

(Check one)

Inductive

Deductive

.loth of the above 'La equal amounts)

(Check one)

Structured Planed

Unstructure./planned

Both of the above (in equal amounts)

III. Feedback Pattern

A. Student reinforcement daring reading instruction:

Students were frequently ;raised ay the teacher

Students were occasionally praised by the teacher

At least one or to srudents were praised by the teacher

No student was praised by the teacher

4



RAMOS/c'EDL 9/78 (Rev. 8/80)

Feedback Pattern (continued)

B. Corrective feedback provided during reading instruction:

Student errors were usue..ly followed by corrective feedback

student errors were followed by corrective feedback less than
mill the time

Student errors were seldom followed by corrective feedback
There were very few student errors

C. Extrinsic motivation

Most stuu nts did their work in reading without needing to be
reminded, rewarded, or otherwise specifically motivated by
the teacher

Most students did their work in.reading about hs" ' the time
without needing to be reminded, rewarded, or otherwise
specifically motivated by the teacher

Almost half the students required considerable specific
motivation by the teacher to do their work in reading
Most of the students required considerable specific motivation
by the teacher to do their work in reading

IV. Response Pattern

A. Attention/involvement (interest level):

Students spent most of time allotted to reading attending to
or carrying out the assigned task

Students spent more than half the time allotted to reading
attending to or carrying out the assigned task

Students spent less that half the time allutted to reading
attending to or carrying out the assigned task

Students spent little of the time allotted 'o reading
attending to or carrying out the assigned task

B. Response rate and quality (productivity):

Students usually gave a lot of correct responses

Students gave relatively few responses and these were
usually coy- rect

Less than half the students' responses were correct, but
they gave a lot of responses

Students gave relatively few responses and less than half the
responses were correct

C. Regulation and self-control:

Students showed reasonable self-control behavior most of the
time

5 72,1



RAMOS/SEDL

Regulation

9/78 (Rev.8/80)

and self-control (continued)

Students were generally in control of themselves, and there-
was little neel for adult assistance

Students lacked self-control to a noticeable extent, leading
to occasional adult intervention

Students frequently failed to control themselves requiring
considerable adult intervention
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Definition of Codes

INSTRUCTIONAL FOCUS

INSTZUCTIONAL FOCUS CODES

S GENERAL SKILLS

These are general READING SKILLS, not classifiable as grammar,

vocabulary, decoding, comprehension, interpretation.

SAL Alphabetizing

SAD Auditory Discrimination - Kindergarten "skills which are nonphonetic."

SCA Composing Aloud - Dictating captions, part of a group story, or
an individual story or sentence.

SCL Capital - Lower Case Correspondence

SDU Dictionary Usage - Use of pronunciation key in a dictionary or
practice in locating words. For beginning readers, use of a
picture dictionary to identify unknown words.

SDW Dictating Words - To the teacher or to a classmate.

SLN Letter-Name Work - Naming letters of the alphabet.

SOR Oral Reading Fluency - Reading for expression.

SPD Phonetic Discrimination - Distinguishing between phonetic contrasts,
hearing likenesses and differences among letter sounds as they occur
in words. Detecting words t4at begin or end with the same souud
that thyme, or that contain a given sound where the emphasis is on
recognition of the sound are three examples.

SSA Skimming Ability - Scanning reading materials to discover main
ideas or to locate details (i.e., locating spec:fie information).

SSL Syllabification - Dividing words into syllables.

SSP Spelling Practice - Emphasis on correct spelling, rather than
simply writing words.

SSR Silent Reading_ Fluency

8



General Skills (continued)

SVD Visual Discrimination - Perception tasks such as mat7hing shapes
that aze the same, determining similarities of word parts, and
task associated with reading readiness.

SWL Writing Letters - For practice or review, not to introduce new
concepts.

SWP Writing Phrases - For practice or review, not to introduce new
concepts.

SWS Wricing Sentences - For practice or review, not co Latroduce new
confepts.

SWW Writing Words - For practice or review, not to introduce new
concepts.

G GRAMMO. SKILLS

These are skills that deal with the relationship of words in sentences,

word order, and variation in form to show Cams., number, change in usage.

GAD Adjective/Adverb, etc. - Form of noun and verb determiners (adjec-
tives and adverbs) and function words (articles, prepositions,
conjunctions). Includes concordance with number and gender when
appropriate.

GCN Contractions - Shortened form of a single word, or of two words,
as can t for cannot or I'll for I will.

GCP Capitalization - The tales determining when words begin with
capital letters, e.g., proper nouns or beginning of a sentence, etc.

GCW Compound Words - Words constructed by combining two or more different
words, such as housetop, toothlrush

GND Nouns (Derivative) - Sets of word denting persons, places, things,
and noun derivatives such as hardness, noun form of hard; diminutives.

GPU Punctuation Usage - Use of period, comma, question mark, etc., to
clarify meaning.

GSP Singular-Plural - Changes in form from singular to plural (horse,
horses) and agreement of pronoun(s) with referent(s).

GSS Sentence Structure - Learning the rules for construction of a well-
formed sentence, e.g., necessary components such as: subject + verb +
object.

GTU Tense Usage - Understanding of proper usage of verbs to represent
past, present, future tense, as well asmood (subjunctive/indicative)
and aspect.



GVD Verb Derivation - Chaages in verbs to show tense, both those derived
regularly (ed enning for past tense, walk, walked) and irregularly
(is, was/ae, were); person-number (walk, walks), mood and aspect.

V VOCABULARY SKILLS

These are- skills which sharpen and expand a student's understanding of

the meaning and use of words.

VA' Antonyms/Synonyms - Words that are oppoled in meaning (antonyms),
as good/bad, j /down, or nearly the sant in meaning (synonyms),
as joyful /glad.

VEC Easily Confusable Words - Words that may be confused by similarity
in pronunciation (homophones), as threst, through, or of the same
written form but different meaning (howographs), as lead (metal)
and lead (to precede).

VVE Vocabulary Enrichment - Experience with the meaning of words, learn-
ing new words, and varied meanings for words.

D DECODING SKILLS

These are skills a student uses in approaching the task of recognition

or decoding of a visual array. They are defined here by the size and

nature of the language uait on which the student focuses her/his atten-

tion during the reading act.

DCR Clause Recognition - Drawing upon context, reads by clauses (inde-
pendent and dependent) rather than by individual words or sentences.

DCS Letter Cluster - Sound Recognition - Relating sound to common
letter clusters (consonant blends, diagraphs, syllables) to sound
out or decode the word, as distinguished from reading the word as
a whole word.

DLR Letter Recognition - Relating letter name to letter form. For
example, in reading the word "no" the child will pronounce the
letter names n-o until she/he grasps the pronunciation of the
word (or syllable, in the case of multisyllabic words m-a, ma;
m-a, ma; m-a-m-a, mami).

DLS Letter - Sound Recognition - Relating sound of the letter, not the
letter name, to the letter form to produce (sound out) the word or
word part.

DME Morpheme Element Recognition - Recognizing inflectional elements
which produce variation in the word form to show tense, number,
change in usage, etc. (walk, walking; esti, estin; trabajar,
tr-abajador; valid, invalid).

10



Decoding Skills (continued)

DPR Phrase Recognition - Reading by phrases rather than by individual
words, clauses, or sentences (with the ball; flying high; con la
pelota; a jugar).

DSP Spa. A.ng Pattern Recognition - Relating sound to phonogram (-iltl;
-and,. Recognizing frequently-occurring spelling patterns as the
basis for decoding words. A phonogram is defined as a succession
of orthographic letters that occurs with the same phonetic value
in several or many words.

DSR Simple Sentence Recognition - Draws upon previous knowledge of the
structure of the language, uses context clues and /or previous knowl-
edge of the topic to gain meaning from the visual array. Attention
to sentence elements is minimal.

DWT Whole Text Recognition - Samples the visual array for distinctive
features and relies heavily on context clues, previous life experi-
ences, and knowledge of the language to gain meaning from the text
Attention to individual words or other sentence elements is minimal.

OW Whole Word Recognition - Recognizing words by their distinctive
features. Attention to individual ward parts is miaimal.

C COMPREHENSION SKILLS

These are skills by which a student extracts meaning from groups of

words, a single sentence, a paragraph, or an entire story.

CLF Litaral Facts - Remembering specific information in a text, or in
other kinds of written material. This code applies when the answer
to a question can be located within the written material available
to the students, and does not reflect a student's own experience.

CMD :Major Idea - Synthesizing and/or tying together the major elements
in a passage in order to describe the main theme or give the main
idea. (Creating or selecting the appropriate title for a story and
identifying the major characters in a story are two skills in this
category.)

Q Making Inferences - Applying reason to detail and events in the
story in order to derive additional information and understanding
about events or characters.

CRE Relations - Recognizing similarities and differences, cause-effect
relations, general-to-specific relation:, and relations involving
corparisons. All of the information needed to establish the re-
lations should be available within the text materials.

CSS Story Sequence - Recognizing the order in which events have occurred
in a story, with some understanding of why one thing leads to an-
other. This category is similar to Relations, but should be applied
when a story line is especially important and instruction focuses on
the plot structure of a story as opposed to simpler cause - effect
relationships embedded. in the passage. 730
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Comprehension Skills (continued)

CTA Talking About What You've Read - General discussion of a story
including questions on many different levels, going from literal
facts to evaluation. This category is appropriate when the dis-
cussion shifts rapidly from one level to another, as from specific
facts to main idea to story sequence.

N INTERPRETATION SKILLS,

These are skills by which a student shows an understanding of what he

has read by some kind of interpretation in a broader context.

NAH Appreciating Humor - Demonstrating an understanding of the humor
in a story by explanation or other kind of interpretation.

NEA Emotional Attitude - Identifying, discussing, or describing feelings
generated by a story; relating to them on the basis o2 personal
experience(s).

NPE Predicting Events - Predicting and extending events in a story.

NSM Sensory :wages - Demonstrating an understanding of the comparisons
and figurative language that appeals to the senses.

NSR Seeing Relationships - Perceiving a similarity between something he
has read and previous knowledge, another story, or a prior experience.
(Note net CRE, Relations, means the relations are determined witl.in
the to :. materials.)

MATERIAL CODE

LC Letter Card

PC Phonics Card

PH Phrase Card

PR Pictuze CArd

SC Sentence Card

12



Material (clontinued)

TC Task Card

WC Word Card

AW Another Workbook

BW Basal Workbook

DS Ditto Sheet

PT programmed Text

PW Phonics Workbook

BT Basal Test

CT Commercial Test

ST Standardized Test

TT Teacher-Made Test

BR Basal Reader

LB Library Book

SB Supplementary Book

AM Art Materials

AS Auditory Stimulus

AV Audio-Visual Aid

CB Chalkboard

CC Commercial Chart

CH Chart - Teacher-Made

GA Game

LM Language Master

MN Magazines, Newspapers

PP Paper, Pencil

QT Questions - from Teacher

SM Student-Made Materials

SN (Other) Stuff Not Classified 7(3c)



Material (continued)

TL Teacher Manual

TM Teacher-Made Materials

TW Typeuriter

TR Tape Recorder

ACTIVITY/TASK CODES

A OTHER ACTIVITIESREADING-RELATED

AA Art Activity - Using art materials such as crayons, scissors, and
paste to complete a workshee_ or workbook exercise or other readingactivity. This activity could have many forms, for example: drawingpictures to illustrate a story, coloring figures that have the same
beginning sound, cutting out alike words from a list and pasting
them in a row.

_DA Dramatization Activity - Interpreting a story, an event, or a
character.

EW Evaluating Work - Checking work for completeness or accuracy with
or without the instructor's supervision.

MA Music Activity - Participating, in a reading-related music task.

MC Making Correspondences - Finding relationships, perceiving contrasts,or making comparisons.

PA Picture Activity - Using pictures to identify items, to and
similarities, to interpret events, to arrange events sequentially,
or to make inferences.

_PG Playing Games

RN Reading Instructions - Reading ("how to") instructions provided by
a game, a workbook, a mimeographed exercise, or an instructor rele-
vant to a forthcoming activity.

RV Reciting /Responding to Verse, riddle, nursery rhyme.

L LECTURE

LL Listen Lecture - Listening to an oral presentation by the instructor
or anyone designated to perform that task.

LS Listen to Story - Listening to an oral presentation of a story- -
fiction, nonfiction, language experience, poetry, or spontaneous
creation.

(.3
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D DISCUSSION

SF Speak - Saying something at one time or another - -in frea-form
discussion and/or in regular routine of turns.

W INDEPENDENT WORK

CH Copying Material - Copying written material onto paper or the
Chalkboard.

_CR Creative Writing - Writing original thoughts.

LD Listen, Do - Listening to an oral stimulus (tape recorder or
instructor) and following instructions independently, such as
writing answers on a worksheet.

RS Read Silently - Reeding silently in a reading group or independently.

TA Teaching Another - helping another student, presenting word cards,
listening to oral rending, or assisting in the completion of a work-
sheet.

WA Written Answers

WP Writing Practice - Practicing how to form letters.

Q QUESTIONS, ANSWERS: Students are given direct questions and are expected
to give direct answers. This activity differs from Independent Work in
that it is teacher-led. This code is also applicable where students are
free to raise questions with the instructor. If the observer is uncertain,
the D code should be used to describe a Discussion with some questions
and answers.

SA Spoken Answers

TT Test-Taking - Writing or speaking answers in a clearly defined
test situation.

WA Written Answers

WD Writing from Dictation - Writing teacher-directed material.

R RECITATION, READING: Reading or reciting aloud as a direct assignment
in a group.

CA Composing Aloud - Composing sentences, phrases, or larger units.

DR Drill - Practicing by repetition.

_DS Dictating a Story - Dict-ating a story to the teacher or group.
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RA Reading Aloud

RR Reading and Responding

RU Reading in Unison

V AUDIO-VISUAL: Viewing an audio-visual presentation such as a movie,
record, or TV program, slides or transparencies.

WI, Watch, Listen - Watching and/or listening to an audio visual
presentation.

T TRANSITIONAL ACTIVITIES: This code is for those times before or after
activities or when the instructor leaves the group in the midst of an
activity to attend to something else. In an open classroom situation,
it may refer to times when a target student waits for correction or
help from the instructor before proceeding with his task.

"U Clean Up

CW Complete Work - Finishing work and putting away materials.

_PW Preparing to Work - Getting self and/or materials ready for a task.

WT Waiting Time

N NOT READING: Indicates a teacher-directed nonreading activity (as ma:h,
science) in which an activity that can be coded is occurring.

LANGUAGE OF OSTRUCTION CODES

S Spanish Instruction during this event is conducted exclusively in
Spanish or primarily in Spanish with only an occasional use of English
during an event period.

E English - Instruction during this event is conducted exclusively in
English or primarily in English with only an occasional use of Spanish
during an event period.

A Alternating use of the two languages - Both languages are used for
substantial amounts of time during an event period. This code is used
to indicate concurrent use of the two languages (e.g., the instructor
conducts an instructional evert by presenting a small portion (one, or
a few sentences) in Spanish and then repeating the same portion in English.
The entire event should be conducted in this matter--shifting back and
forth between the two languages with at least one third of the instruction
in one or the other language.

This code is also used for alternate use of the two languages (e.g., the
instructor presents the entire instructional event in Spanish and then
immediately presents the same information in English to the same child or
group of children).

16



As distinguished from code-switching, alternating use of the two languages
is characterized by exclusive use of one language at a time during an
instructional event.

C Code - Switching - This code is used to describe situations in which the
speakers interject into the dominant use of one language long stretches
of speech that exhibit the other language's phonological and morphological
features. Here are examples of code-switching:

1. No, yo si brincaba eu el trampoline when I was a senior.
(No, I did jump on the trampoline when I was a senior.)

2. La consulta era eig',t dollars.
(The office visit was eight dollars.)

J. Tenia un vestido quo era comp de lace.
(I had a dress that looi id as if it was made of lace.)

4. Well, I keep starting. Como por un mes todos los dins escrib.. y
ya dejo. Last week empea otra vez.
(Well, I keep starting some. For about a month I write every day
and then I stop. Last week I started again.)

5. Me tome toda la cafetera, the whole coffe pot.
(7 drank the whole coffee pot, the whole coffe pot.)

6. And he was laughing 'cause he saw me coming in. Se estaba rieudo
de mi.

(And he was laughing 'cause he saw me coming ia. He was laughing
at ma.)

Code-switching should not be confused with the process of borrowing.
Words such as puchando (from the English verb push) and troca (from the
English word truck), which have been assimilated into the Spanish phonol-
ogical and morphological system, represent borrowing, rather than code-
switching. In code-switching all items are used exactly as they are found
in the original language.

CLASSIFICATION CODES

A Aide - A praprofessional who is regularly assigned to a classroom to
assist the teacher.

C Cross-Age Tutor - Another student, usually older, who assists in
instructional activities.

D Administrator - Any administrator including principals and district
staff.

N Intern Teacher - Student teachers or other individuals undergoing
supervised training as teachers.

P Peer Tutor - A student in the same class who assists in in tril;:tional
activities.



R Resource Teacher - A certificated teacher who performs specializedfunctions in a classroom or school. The area of spc lalization couldinclude reading, mathematics, psychology, art, music, etc.

S Substitute Teacher - A teacher taking the place of the regular teaches,who is absent.

T Teacher - A certificated teacher who is regularly assigned to theclass. More than one teacher may be assigned to the class, forexample, in a team-taught classroom,

U Other Adult - Other adult not usually in the room.

V Volunteer - An individual, such as a parent r!r older student, who isnot regularly assisted to a classroom, but comes voluntarily cu aregular or irregular sche,:ule.

ROLE CODES

A Assess/Diagnose - formal or informal testing or assessment.

B Control - discipline of class or group, or extended control of individual.

C Discussion - talking between teacher and students, or among students.
Can be teacher led, but students should be able to initiate
their own comments.

F Facilitate - helps students or groups as needed. Students are working
independently or in group activities; teacher provides
guidance or direction as a result of monitoring or student
request.

L Lecture - extended presentation by teacher of academic material. Do not
use if teacher is giving directions, or reading orally.

M nag, - class business; giving students non-academic instructions;
supervising staff.

N Instruction - dire-c instruction not fitting under any ether heading;
includes many classroom activities that are governed
by basal texts and management systems.

P Prepars - getting ready to teach; not actively engaged in instruction.

R Read - extended oral reading by teacher, not as part of other
instructional activities.

S Show - demonstrating; showing students how something is done, or howsomething works; may be accompanied by discussi.on, but
demonstration is most signific.nt feature.

Observing - looking at students' work, monitoring independent or group
activities.

18
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RAMOS: Definition of Scales

The scaling of the raw RAMOS codes (see Master Code Sheet and
Master Code Definitions for a specification of these) is provided
below, giving for each scale, a description of the instructional dimen-
sion scaled, and the raw code-numeric code pairing employed. These
scalings were used to generate the quality indices of instruction.
Quantity indices were computed by taking the ratio of minutes of
applicable codes to minutes of student observation time (i.e., for each
student, summing the number of minutes during which a given scale con-
tained an applicable raw code, irrespective of its relative quality,
and dividing by the total number of minutes the student was observed
during.the observation period).

Mumper of Students. Simply the number of students contained in the
instructional group.

Instructor Classification. Scaling of the level of the instructor's
formal training, ranging from minimal to substantial:

1 = D,U
2 = V
3 = P
4 = C
5 = A

6 = N
7 = S,R,T

Instructor Role. Scaling of the level of formal instruction provided,
ranging from non - instructional roles to direct instruction:

1 = P,C,M
3 = V,A

6 = F
7 = R,S

= 0,L
9 . N

Sub'ect. Scaling of the amount of reading generally required in the
su ject being taught, ranging from minimal to substantial:

1 . 14,P,B,A,U

2 = F

4 . C,M,S
= H,L

9 . R
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Instructional Focus. Scaling of the relative explicitness of the
instructional emphases and strategies employed by the teacher in three
instructional subcategories:

Letter-Sound Unit. Scaling of the explicitness of decoding
instruction, ranging from work on isolated units to non-explicit
letter-sound pairing to explicit letter-sound pair g:

1 = SAD, SCL, SLN, DLR, SAL, GCP, SVD, SWL
2 DWW, SSP, GCN, GSP, SPD, SWW, SOW, DSR, )WT, SOR, SSR
3 = DCS, OLS, DME, DSP, SSL

Word Unix` - Aeaning. Scaling of the explicitness of instruction
concerning wore, meaning, ranging from non-explicit to explicit:

1 = SOU

2 = GND, GVD, VEC, GAD, GCW
3 = VAS, VVE, GTU

Sentence and Text Units - Meanin . Scaling of the explicitness of
instruction concern ng sentence an text meaning, ranging from
non-explicit to explicit:

1 = CLF, SSA, SWS, SWP, DCR, DPR
2 = NAH, CSS, CRE, CTA, NPE, NSR, SCA, GPU
3 = cmn, CMN, NEA, NSM, GSS

Techni9ue. Binary scaling of the technique in which skills of visual
or auditory pattern recognition are presented, as either parts-to-whole
or whole-to-parts:

1 =P
2 =W

Language of Instruction. Scaling of the language usage of the
instructor, ranging from all Spanish to all English:

1 = S
2 = C,A
3 = E

Materials Primary and Ancillary). Scaling of the lev21 of text
contained in the materials, ranging from non-text to text materials:

1 = AM, AS, TR, PR
= GA,

3 = TW,
4 = PH,
5 = CB,
6 = BI,

LL,

TL,

SC,

PP,

CT,

PC,

OT

TC,

TM

ST,

AV, LM, SN

CH, CC, 3M, WC

TT, NF
7 = AW, 8W, DS, PT, PW
8 = BR, LB, SB, MN

20
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Activity/Task. Scaling of the formal language dema6d required by the
particuTar activity/tasks the instructor chooses as a vehicle to convey
the instructional content in three instructional subcategories:

Non-instructional. Binary scaling of the activity/tasks as either
non - instructional or instructional:

1 = TCW, TCU, TPW, TWT
2 = all other activity/task codes

Independent. Scaling of the level of formal language demand for
activity/tdsks classified as independent work, ranging from minimal to
substantial:

1 = AAA, WCM, WMC, WPA, WWP, WAA
2 = OWD, WLD, WRS, WTA, WCW, WWA
3 = OTT, QWA, WCR

Listening and Responding in Group. Scaling of the level of formal
language demand for activity/tasks classified as listening and
responding in groups, ranging from minimal to substantial:

1 = AMA, ADR, APG, ARU, RDR, RRU, RTA, APA, AMC
2 = VLD, VWL, LLS, RRS,AEW, ARV, AWA, LLD, RLD, RRA, WRA
3 = ARN, LLL, DSP, ACA, ADA, ARR, QSA, RCA, ROS, RRR

Number of Nonen a ed Students (Collection Years 3-5 only). Simply the
num er o stu ents (.8711771Win the instructional group which are not
engaged in the activity/task assigned.

Productivity. Scaling of the rated productivity of the instructional
group, ranging from low to high:

1 = N

2 = L
3 = M
4 = H

Noise. Scaling of the rated noise level of the instructional group
(70-itive to the activity/task required), ranging from low to hign:

1 = N

2 = L
3 = M
4 = H

Attention (Collection Years 1-2 only). Scaling of the rated attention
OrThe771structional group relative to the activity/task required,
ranging from low to high:

1 = N

2 = L
3 = M
4 = H



APPENDIX D

Reading and Mathematics Observation System:

Sample Coding Analyses for Individual Students
and Groups
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'aple :

Variaole 3esttIons in RAMOS Exoanced Scale Ccd:rg analyses

COLUMNS VARIABLE

01-04 STUDENT ID (Student analyses onlY1

05-07 TEACHER ID

08 GROUP ID (grup analyse wd()

11-16 OATE CF OBSERVATION

20-21 MINUTES

25-26 NUMBER OF STUDENTS

28 INSTRUCTOR: CLASSIFICATION

29 INSTRUCTOR: ROLE

30 SUBJECT

32 INSTRUCTIONAL FOCUS: LETTER-SOUND 1NI7),

33 INSTRUCTIONAL FOCUS: WORD UNIT

74 INSTRUCTIONAL FOCUS: SENTENCE /TEXT UNIT

36 TECHNIQUE

37 LANGUAGE OF INSTRUCTION

74 PRIMARY MATERIALS

:9 ANCILLARY MATERIALS

41 ACTIVITY-TASK: NON-INSTRUCTIONAL

42 ACTIVITY-TASK: INDEPENDENT

43 ACTIVITY-TASK! LISTENNV;i5KNOING !I 1,;0.2

45 -46 ",UMBER 404-ENOAE1

47 PRODUCTIITY

43 NOISE

49 ATTENTION

52 MOMENTARY CONTROL

53-36 OBSERVATION LENGTH IN MINUTES

59-60 OBSERVED LENGTH IN MINUTES

Note: This is a iuplicate of Table 2 1ppearing in the text.
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',Table 2

P and Mathematics Observation System English:

Descr!)tive Statistics on the 2uantity Indices or Instruc,:on

by Instructional Yee or Site 0 3ilingual Sample

Scale Statistic IVO IY1 IY2 1Y3 IY4

CLSSPR M 80.4 71.0 77.5 68.1 67.3
CLSSPR S 11.1 19.3 19.8 18.7 21.2
61,SSPR N 30 53 50 50 33
ROLEPR M 80.4 70.5 78.0 68.0 66.9
ROLEPR S 11.1 18.9 20.0 18.6 21.4
ROLEPR N 30 53 50 50 33
IFLTPR 1 49.0 59.6 55.8 42.2 '.7
IFLTPR S 9.9 15.7 15.7 17.1 14.5
IFLTPR N 30 53 50 50 33
IFWOPR M 18.9 9.4 7.9 15.5 25.2
'NPR S 8.7 10.8 11.2 12.2 11.7
IFWDPR N 30 53 50 50 33
IFSTPR M 18.7 16.3 22.2 31.4 38.3
IFSTPR S 6.3 11.5 14.3 14.1 11.5
IFSTPR M 30 53 50 SO 33
MATIPR N 95.0 89.9 88.0 91.8 90.3
MATIPR S 2.2 7.3 7.4 1.5 8.4
NAT1PR N 30 53 SO 50 33
MATIPR Pi 73.1 71.5 72.8 75.2 91.0
1AT2PR S 16.5 10.8 13.6 14.1 12.2
1AT2PR N 30 53 50 50 33
ATINPR 1 21.0 30.9 28.7 37.2 34.4
ATIMPR S 16.8 16.0 15.0 12.8 18.2
ATINPR N 30 53 50 50 33
ATLRPR 1 71.2 55.0 56.6 54.2 55.3
1TLRPR S 15.5 16.1 15.0 13.7 19.2
ATLRPR N 30 53 50 50 33
IFTTPR M 86.7 35.3 85.9 89.1 89.2
IFTTPR S 5.5 8.4 9.4 6.4 4.5
FTTPR N 30 53 50 50 T"JV
Ir72PR N 37.6 25.7 30.1 46.9 63.5
IFTTPR S 11.4 13.2 14.6 15.0 13.?
IFT2PR N 30 53 50 50 33
ATTTPR M 92.2 85.9 35.5 91.4 89.7
ATTTPR S 2.9 7.2 6,9 4.0 4.4
ATTTPR N 30 L, 50 50 33
IFLTRP M 57.1 69.8 65.4 46.8 28.8
IFLTRP S 12.0 15,3 17.3 18.3 11.2
IFLTRP N 30 53 50 50 33
IFWORP N 54.7 32.2 29.3 31.3 39.1

IMP S 17.4 28.9 32.6 20.3 15.5
MOP N 30 53 48 50 33
ATLRRP 1 77.3 63.9 67.0 59.2 61.5
ATLRRP S 17,9 17.9 16.4 14.0 :0.7
ATLRRP M 30 53 50 50 33
SINT I', 94.4 77.0 84.1 57.3 98.3
1TIMRT S 4.7 17.2 ,1.1 5.5 2.6
UTMRT N 30 53 50 50 S3
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Table

Reading and mathematics Observation System English:

Descriptive Statistics on the Quantity Indices of Instruction

by Instructional Year ;or Site 1 Bilingual Sample

Scale Statistic IVO IYI

CLSSPR 4 100.0 49.1

CLSSPR 5 0.0 28.2

CLSSPR N 6 12

ROLEPR 4 100.0 50.8

ROLEPR 5 0.0 29.6

ROLEPR N 6 12

!FLTPR 4 66.0 40.7

IF' Tom S 11.5 28.0

IFLirm N 6 12

IFWDPR 1 24.8 12.0

IF4DPR 5 4.9 19.2

IFIDPR N 6 12

IFSTPR 4 7,3 37.3

IF37re 5 6.8 30.0

IFSTPR N 6 12

MAT1PR 1 76.1 94.8

MAT1PR S 13.0 5.9

MAT1PR N 6 12

MAT2PR 1 52.7 79.1

MAT2PR S 22.0 12.8

MAT2PR N 6 12

ATINPR N 25.2 53.9

ATINPR 5 24.7 22.0

ATINPR N 6 12

ATLRPR 4 68.2 37.9

ATLRPR S 23.6 22.7

ATLRPR N 6 12
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14 9
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13.7 16.4

14 9
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11.3 '8.9

14 9
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16.3 8.0

li 9

18.9 24.3
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14 9

95.8 91.3

6.1 6.2

14 ,

73.1 65.7

11.3 15.5

14 9

39,2 41.0

16.2 20.5

14 9

44.4 44.8

18.9 19.2

14 ;

81.1 75.9

10,8 :8.2

14 9

39.5 32.2

17.1 22.6

14 9

83.6 85.8

7.8 7.4

14 9

56,5 60.1

11%4 28.0

14 9

42,2 33.4

22.4 30.9

14 8

53,0 52.9

20.5 23.0

14 9

95.1 89.

10.1 ma
14 9
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BEST COPY AVAILABLE
Taole 6

Reading and 1athemat,cs Observation Systes English:

Oescri-tive Statistics on the Quantity indices o; Instruct:on

by instructional Year for Site 2 Bilingual Sample

.Scale Statistic IVO Iv! IY2 IY3 IY4

CLSSPR M 95.5 95.9 57.7 62.0 71.8

CLSSPR S 9.1 13.1 28.8 25.8 21.4

CLSSPR N 13 28 34 30 17

ROLEPR 1 95.5 95,9 65.1 64.8 80.8

ROLEPR S 9.1 13.1 23.3 23.4 14.3

ROLEPR N 13 28 34 30 17

IFLTPR 1 34.6 57.5 55.7 46.8 29.4

IFLTPR S 19.8 23.5 114 19.7 22.2

IFLTPR N 13 28 34 30 17

IFWOPR 1 23.3 9.7 6.1 9.4 16.9

TFWOPR S 21.0 8.0 7 4 7.3 11.8

IFROPR N 13 28 74 30 17

IFSTPR M 6.4 19.2 31.9 32,7 39.2

IFSTPR S 7.3 12.7 20.4 21.9 24.5

IFSTPR N 13 28 34 30 17

NAT1PR 1 87.4 97.4 96.4 94.3 92.4

MAT1PR S 12.5 2.5 6.3 5.6 7.5

MATIPR N 13 28 34 30 17

MAT2PR 1 44.7 54.6 70.8 66.4 66.6

MAT2PR S 15.4 27.2 21.3 18.1 25.9

NAT2PR N 13 25 34 30 17

4TINPR 1 34.8 22.3 44.5 37.6 77.1

ATIOR S 18.7 16.4 18.0 20.8 21.4

ATINPR N 13 28 :4 30 17

ATLRPR 1 50.0 71.9 46.8 51.0 52.8

ATLRPR S 12.0 17.0 20.9 25.1 25.5

ATLRPR N 13 28 34 30 17

IFTTPR 1 64.3 86.4 93.8 88.9 35.5

IFTTPR S 17.2 8.8 7.1 8.2 10.5

IFTTPR 1 13 23 ,, 34 30 17

IFT2PR M 29.7 28.9 38.0 42.1 56.1

IFT2PR S 21.4 11 ' 18.1 20.4 21.1

IFT2PR N 13 28 34 30 17

ATTTPR N 84.8 94.3 91.3 88.5 80.1

ATTTPR S 1 ! 3.1 9.9 7.8 14.5

ATTTPR h 13 28 34 30 17

IFITRP 1 49.2 64.7 59.2 52.7 34,A

IFLTRP S 32.7 23.5 19.0 22.1 23.5

IF; TRP N 13 28 34 30 17

IFWORP N 7A.1 36.5 17.9 29.5 28.4

IFWORP S 31.5 22.0 22.0 27.3 18.9

IFWORP N 12 25 34 30 17

ATLRRP 1 58.3 76.4 50.1 56.7 64.0

ATLRRP c 16.4 16.7 20.3 25.0 27.8

ATLRRP N 13 28 34 30 17

SIM 1 100.0 99.1 99.1 100.0 100.0

SIM S 0.0 4.9 1.9 0.0 0.0

STTNRT N 13 28 ey00 30 17
r A.
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BEST COPY AVAILABLE

9eding and Nathelatics Observation Syste2 - Eiglisn:

Descriptive Statistics an the luant:ty Inaices o4 instuction
by Instructional fear or Site 3 Bilingual Sapole

Scale Statistic IVO IY1 tY2 IY3 1V4

CLSSPR M 89.1 60.6 74.7

CLSSPR S 16.1 12.4 11.1

CLSSPR N 35 71 76

ROLEPR M 89.1 61.1 74.7

ROLEPR S 16.1 12.0 11.1

ROLEPR N 35 71 76

IFLTPR M 75.3 48.0 66.5

IFLTPR S 20.3 13.9 15.5

IFLTPR N 35 71 76

IFWOPR M 7.0 0.1 4.1

IFWOPR 5 10.5 0.5 9.2

IFWOPR N 35 71 76

IFSTPR M 11.8 46.5 23.6

IFSTPR S 12.4 12.1 12.4

IFSTPR N 35 71 76

NATIPR A 93.0 97.2 96.2

MATIPR S 5.9 2.4 6.7

MATIPR N 35 71 76

MAT2PR 0 48.0 62.5 42.8

mAT2PR S 26.3 13.8 18.1

MAT2PR N 28 71 /-
,)

ATINPR M 10.4 70.4 51.5

ATINPR S 19.1 10.4 14.1

ATINPR N 35 71 76

ATLRPR M 130.i 26.2 45.6

ATLRPR S 28.4 9.4 13.9

ATLRPR N 35 71 76

IFTTPR M 94.1 94.6 94.3

IFTTPR S 8.6 5.1* 4.4

IFTTPR N 35 71 76

IFT2PR M 18.8 4o.6 27.8

IFT2PR 5 17.4 12.1 17.0

IFT2PR N 35 71 76

ATTTPR 1 91.3 98:7 97 2

ATTTPR S 23.0 2.6 2.9

ATTTPR N 35 71 76

IFLTRP M 79.2 50. 70.9

IFLTRP S 21.6 13.6 .7.1

IFLTRP N 35 71 76

IFWORP 1 36.0 0.1 13.3

'FOP S 24.6 0.9 20.3

IFWORP N 22 71 75

ATLRRP M 88.5 27.3 47.0

ATLRRP F 20.1 10.1 14.2

ATLRRP N 33 71 76

STINT M 94.8 99.9 94.9

STTNRT S 17.4 0.5 6.4

STTMRT N 35 71

7
76,
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APPENDIX F

Reading and Matematics Observation System - Spanish:

Descriptive Statistics on the Instructional Indices
by Instructional Year for Each Site for the Bilingual
Sample
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idle

'Reading and matheutics 2bservation 8ysteu Spanish:

Descriptive Statistics on the Lantity Indices Of instruction

by instructional Year or Site 0 Bilingual Soule

Scale Statistic IYO IY1 1v2 IY3 1Y4

CLSSPR M 87.6 94.0 95.1 90.5 100.0

CLSSPR 3 13.5 7,1 4.1 12.7 0.0

CLSSPR N 20 9 15 12 7

ROLEPR M no 94,0 95.1 90.5 100.0

ROLEPR 3 13.5 7,1 4.1 12.7 1.0

ROLEPR N 20 9 15 12 7

IFLTPR N 55.1 46.3 49.2 31.8 31.3

IFLTPR S 34.6 14.3 13.9 27.0 21.5

IFLTPR N 20 9 15 12 7

IFWDPR N 18.2 4.6 23.2 23.4 24.9

IFWDPR 5 12.8 ,.9 19.3 20.7 11.0

IFWDPR N 20 9 15 12 7

IFSTPR n 19.5 15.6 14.3 32.9 26.9

IFSTPR 5 17.9 6.9 13.8 30.4 4.3

IFSTPR 1 20 e 15 12 7

mAripR n 95.7 81.0 89.0 93.9 95.8

1ATIPR 5 2.7 5.9 4.5 5.7 5.1

mAT1PR N 20 a 15 12 7

NAT2PR 4 79.3 32.2 68.6 78.8 83.
NAT2PR 5 14.2 13.0 9.3 16.7 6.4
MAT2PR N 20 9 15 12 7

ATINPR M 8.5 13.9 16.3 24,1 0.0
6TIMPR 5 15.4 5.8 11.0 21.6 0.0
ATINPR N 20 c 15 :2 7

ATLRPR ri 34.8 65.4 70.0 69.1 85.9

ATLRPR S 15.0 9.7 4.6 22.8 5.1

ATLRPR N 20 a 15 12 7

IFLTPR N 9',.,3 66.5 87.1 66.1 63.0

IFTTPR S 3.0 5.2 4.1 5.0 6,4

IFTTPR N 20 a 15 12 7

IFT2PR 1 37.7 20.2 37.9 56.4 51.8

IFT2PR S 34.6 13,6 16.1 22.6 15.2

1F72PR N 20 9 15 12 7

ATTTPR M 93.2 79.3 86.3 91.1 85.2

ATTTPR S 3.2 4,2 4.4 5.1 5.1

ATTTPR N 20 9 15i,, 12 7

IFLTRP M 58.1 69.7 57.6 34.8 36.3

IFLTRP 5 36.6 20,9 17.9 27.5 20.2

IFLTRP N 20 9 15 12 7

IFWDRP N 44.9 12.1 65.3 42.7 41.1

IFWDRP S 18.8 18.2 31.3 40.7 19.1

IFWDRP N 12 9 14 12 7

ATLRRP M 91.0 92.1 81.5 74.) 100.0

ATLRRP S 16.4 8.7 12.4 23.4 0.0

ATLRRP N 20 9 15 12 7

STTMRT M 97.8 62.3 66.0 100.0 100.)

STTMRT S 4.9 19.2 15.9 0.0 0.0

STTNRT N 20 9 15 12 7

9

769



WW .00.0.11,4.414
wZ-f.

- N 1141

77: 4
w ... Oro

1ey 44. 4 -Er 41 wr - 4 wn
-.

=. 44 .0 /0 04 04 e0 4 .0 1 We 4 40 r0 4 01 ow.

w

0. I In. 43 - - 4 .3. f1

X2
-wowo!Oat

ew.

ci-14 .14

U
0 Ir091.0WIMe0MIEWRIP,MCMVe

On

mmIIIPIPMMRPRWM

rw. ti e n , ors Ir. W. O 44. Iry 4 . 4 K 0 3 M t 03 WV ..1 O 4.1 44 r 4 el Ww Orr WO wor 44 eW 41 O W1 ti O A.,
-: 74 .4

0 0 .44
Yl

-- w QO ry ..... 11 ... . 0 0 MO T - 40 - WOW WO -44 444

.4-.: 144 3-4

0 0 2 T - 4 w .7, , WO 10 1A - Iry er. ow .40 .4 ww. .10 irw

O 1 V. or, yr, in. loolo - 4, -0 10 - - 7 -1 on, - 4 - - 4 oor, T O O 0 0--

4.;.-7,

7. r aw Or w- w- mr- l o r tr. ir 1144 at lir 01 10? a= two w tin

RIIIAMIMWEnFEFILIEFKEEt&SagnIRRAF;FgeREER. sti44-.UR



Time 4

;eadlig and mathelatics Cbservatir System Spanish:

2escriptive Statistics OR the flUdOtIty Indices 0* InStrUCtIOP

ay instructional Year for Site 1 611IngUal !Mit.

Scale

CLSSPR

CLSSPR

CLSSPR

ROLM
90LEPR

ROLEPR

IFLTPR

IFLTPR

IFLTPR

IFWDPR

IFWDPR

IFWOPR

IFSTPR

IFSTPR

IFSTPR

1AT1PR

"WIPP

MATIPR

IAT2FR

1AT2PR

MAT2PR

ATINPR

ATINPR

ATINPR

ATLRPR

ATLRPR

ATLRPR

IFTTPR

IFTTPR

IFTTPR

IFT2PR

IFT2PR

IFT2PR

ATTTPR

ATTTPR

ATTTPR

IFLTRP

IFLTRP

IFLTRP

IFWDRP

IFWDRP

1FWORP

ATLRRP

ATLRRP

ATLRRP

STT1RT

57MRT

STT4RT

Statistic IVO

ii 93.8

3 9.2

4 7

pi 93.9

S 9.2

N 7

M
48.0

S 17.0

N 7

4 22.8

S 14.5
,,

7 o

N 6.3

S 7,2

N 7

N 95,1

S 4.9

N 7

N 71.9

S 9.1

N 7

1 49.3

S 12.5

N 7

4 50.0

S 12.4

N 7

1 77.1

3 18.9

N 7

N 29.1

S 12.0

N 7

N 99.3

S 1.9

N 7

1 62.1

S 12.3

N 7

1 72,5

S 33.0

N 7

M 50.6

S 12.4

N 7

4 100.0

S 0.0

N 7

IY1

1.9

19.0

8

43.4

11.8

8

53.3

13.5

8

0.4

0.8

8

44.6

14.6

8

18.4

2.2

s

71.1

15.6

8

57.7

16.1

a

36.9

14.1

8

98.3

2.4

8

45.0

15.1

8

94.6

7.8

8

54.4

14.5

8

0.9

1.7

8

38.7

15.4

8

100.0

0.0

8

IY2

77.9

17.3

A

74.8

16.0

8

56.6

18.2

8

7.5

11.5

8

32.7

17.8

8

98.2

7.1

8

71.5

17.8

8

42.9

i0.'

8

46.2

17.4

8

96.7

5.0

8

40.2

19.1

8

89.1

12.0

a

58.8

19.1

8

15.4

21.4

3

49.8

19.1

3

98.7

3,7

9

IY3

59.0

25.5

5

61.5

24.o
c
.

43.9

30.0

5

29.3

9.4

5

18.5

23.2

5

100.0

0.0

5

98.6

3.1

5

69.4

20.8

5

25.8

19.4

5

91.6

18.3

5

47.7

30.1

5

96.1

4.1

5

48.4

28.6

5

'1.2

26.8

5

27,1

19.5

5

100,0

0.0

5

:14

a 7 71
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9eaaIng PI matneratics TAeryation
Systms - Soantsn:

pcscr:otive 'Statistics on the Quantity 101ices 74 Instruction

oy :nstructional fear ;sr Site 2 Billogual Sanie

Scale

CLSSPR

CL5514

CLSSPR

90LEPR

ni.EPP

qLEPR

IFL"PR

IFLTPR

IFLTPR

INDPR

:NPR
IFWDPR

IFSTPR

IFSTPR

IFSTPR

MATIPR

4AT1PR

IATIPR

mAT2FP

MAT2PR

WAT2PR

ATINPR

V IM
ATINPR

ATLRPR

ATLRPR

ATLRPR

IFTTPR

IFTTPR

IFSTPR

IFT2PR

IFT2PR

IFT2PR

ATTTPR

ATTTPR

ATTTPR

IFLTRP

iFFiTTRPP

1FODPP

IFORP

IFWORP

ATLRRP

ATLRPP

ATLRRP

STT1RT

STINT

STTMRT

Statistic PO

136.9

S 19.5

N 13

4 86.9

S 0.5
N 13

m 56.0

S 25.6

N 13

M 19,3

3 17.1

N 13

4 3.6

3 3.4

N 13

/I 93,5

S 5.8

N 13

m 49.0

3 16.7

N 12

N 26.6

3 20.0

N 13

N 51.5

5 15.0

N 13

N 79.4

5 11.6

N 13

n 23.4

S 18.5

N 13

M 88.0

S a,s

N 13

1 66.8

S 26.5

N 13

4 91.9

S 21.8

N 13

4 70.7

5 19.8

N 13

ri 97.6

S 6.0

N 13

Pfl

77.5

11.9

15

78,0

11.0

15

21.4

15.6

7

,Ic ,,
2.2

15

23.5

10.6

15

99.2

1.1

15

50.2

:0.7

ic
,,

33.3

11.7

15

02.5

9.6

15

89.1

11,1

15

28 8

12.3

15

cs,a

5.1

15

65.7

16.2

15

15.5

8.0

15

65,6

11.4

15

98,0

2.3

15

Ir.

90.2

19.6

12

90.2

19.6

11

40.5

20.5

12

0.0

0.0

12

39.5

10.9

12

75.9

16.1

12

32.2

16.1

10

45.9

26.3

'1i.

44,5

22.0

12

79.1

14.3

12

38.5

10.9

12

co.*

9.9

12

46.8

19.2

0
I&

0.0

0,0

12

48.9

24.5

12

100.0

0.0

12

ir

33.9

27,9

3

83.9

27.9

3

56.4

37.8
7
,

0.0

0,0

3

30.8

26.7

:

97.2

11.1

T
r

50,0

0,0

2

6.5

11.2

3

78.6

3.8

T
r

87.2

11.1

3

30.8

26.7

3

85,1

7,4

7
r

61,9

33.0

3

0.0

0,0

2

93.1

12.0

3

100,0

0,0

3

IY4

100.4

v.0

1
.

100.0

)0)

1
.

34.6

0.0

0.0

).0

2

46.2

0.0

2

80,8

0.0

2

50.0

9.0

1
.

ILO

0.0

1
.

80,8

0.0

/

80.8

0.0

2

46.2

0.0

1
.

aim

0,0

1
4

42,8

0.0

2

0.)

I.)
,
,

100.0

0.q

2

100.0

(1,I

1
,

6 773
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Tale a

;ming and Mathematics Observation System Spanish:

DesCriotive Statistics on the Quantity Inaices of Instruction

ov Instructional Year for Site 3 Bilingual Sample

Scale Statistic IVO IY1 1Y2 IY3 IY4

CLSSPR 11 47.6 62.8

CLSSPR S 27.7 19.4

CLSSPR N 7 5

ROLEPR M 55.5 62.3

ROLEPR S 19.8 19.4

ROLEPR N 0 5

IFLTPR /I 21.4 51.2

IFLTPR S 15.6 13.8

IFLTPR N 7 5

IFWDPR M 0.0 0.0

IFWDPR S 0.0 0.0

IFWDPR N 7 5

IFSTP9 I 75.2 43.9

IFSTPR S 15.0 13.9

IFSTPR N 7 5

MAT1PR M 99.6 95.1

MAT1PR S 0.3 0.7

MAT1PR N 7 5

MAT2PR 1 59.8 25.5

MAT2PR S 24.3 10.9

MAT2PR N 7 5

ATINPR N 6/.2 41.7

ATINPR S 23.7 21.0

AT:NPR N 7 5

ATLRPR N 32.0 57.6

ATLRPR S 24.3 21,0

ATLRPR N 7 5

IFTTPR /I 96.6 95.0

IFTTPR S 4.8 0.7

IFTTPR N 7 5

IFT2PR M 75.2 43.9

IFT2PR S 15.0 13.9

IFT2PR N 7 5

ATTTPR M 99.2 99.4

ATTTPR S 0.8 0.3

ATTTPR N 7 5

IFLTRP N 22.0 53.8

IFLTRP S 15.7 14.4

IFLTRP N 7 5

IFWDRP r1 0.0 0.0

IFWDRP S 0.0 0.0

IFWDRP N 7 5

ATLRRP N 32.1 58.0

ATLRRP S 24.2 21.1

ATLRRP N 7 5

STTMRT M 100.0 47.3

STTMRT S 0.0 1.5

STTMRT N 7 5

8 773
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Table 10

Reading ana Math!matics Observation Svitee Spanish:

Oescriative Statistics on the luantitv Indices of Instruction

by Instructional Year for Site 5 Bilingual Sept?

Scale Statistic IYO TY1 IY2 If3 IY4

CLSSPR 4 81.6 43.0 82.7

CLSSPR S ....
1

24.5 23.4

CLSSPR N 27 34 22

ROLEPR 4 81.6 51.1 86.5

ROLEPR, S 22.2 19.9 21.6

ROLEPR N 27 31 22

IFLTPR 4 30.3 54.6 64.8

IFLTPR 5 17.5 21.7 29.4

IFLTPR N 27 34 22

IFNOPR 4 0.0 0.9 6.8

IFWDPR S 0.0 2.3 13.4

IFWDPR N 27 34 22

IFSTPR N 1.6 24.0 21.:

IFSTPR S 2.5 21.5 23.5

IFSTPR N 27 34 22

MAT1PR 4 82.1 92.1 99.2

MAT1PR 5 13.8 7.6 1.5

MAT1PR N 27 34 22

MAT2PR M 46.9 65.0 68.2

MAT2PR S 23.8 17.0 28.0

MAT2PR N 23 34 22

ATINPR 4 17.8 58.1 43.4

ATINPR S 17.9 22.7 32.7

ATINPR N 27 34
"
22

ATLRPR M 66.3 31.8 55.1

ATLRPR S 19.8 22.0 32.7

ATLRPR N 27 34 22

IFTTPR M 51.9 79.5 92.8

IFTTPR S 17.7 10.5 20.6

IFTTPR N 27 34 22

IFT2PR M 1.6 24.9 28.1

IFT2PR 5 2.5 21.4 23.4

IFT2PR N 27 34 22

ATTTPR M 84.2 89.9 98.5

ATTTPR S 6.8 7.1 4.3

ATTTPR N 27 34 22

IFLTRP M 96.9 68.3 65.5

IFLTRP S 5.5 27.4 28.9

IFLTRP 4 27 34 ..
"

IFNORe n 0.0 7.8 28.7

IFWORP S 0.0 16.8 40.5

IFWDRP N 10 30 16

ATLRRP M 78.5 35.9 55.9

ATLRRP S 21.5 23.5 32.9

ATLRRP N 27 34 22

STTMRT M 96.6 98.3 97.7

STTMRT S 8.9 5.5 6.2

STTMRT N 27 34 22
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APPENDIX G

Teacher Checklists:

Teacher Instructional Plan Form
Master Code Sheet
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Teacher

Schr el

Grad*

Period
(date)

to
(Amite)

SEADINO CROOK.:
Croup Nese 11O---e-f--

or I.D. No. Studeete

BEST COPY AVAILABLE

TEACHER INSTRUCTIONAL PLAN

INITIALS OF STUDENTS IN GAOUP
1 'I i 10 11 If II- d 18 19 20

caour/

mums

f.

zr

43 i
4,

44. 41
4, 4

4'. cr
4 A. A.

MATERIALS

4

44

41
4r4,

SPICIAL NOTES

N Fe 0
A,ce

Title

4.
I 4t14#40

4,

.

779 7u



SEDL REAOINA PROJECT

Checklist master Code Sher.

pesiructional Focus

General skillsL

SAL
SAO
SCA
SCL
SOU
SOW

SL/4

SOR

SPO
SSA
SO.
SSP
SSA
SVO
OIL
SWP

SOS
SW

I

SAO

RCP

SCW

eiS

am

STU
RYD

VAS

yet

OCR

OCS

OL11

OLS

Olt[

OPR

OSP

OK
CIAO

c.

00
CM
CIE
CSS
CT*

I

Alphabetising
Auditory discrieination
Camoosing aloud
Cap -lower case corn s.
Oictionary usage
Dictating word
Letter-name work
Oral reading fluency
Phonetic discrieination
Skimming ability
Syllabification

Smalling practice
Silent reading fluency
Visual discrimination
Writing letters
Writing phrases
Writing sentences
3riting worts

imam still
Adjective. adverb, etc.
Contractions
Caul ta I I mien

Commound words
Noun derivative
Punctuation usage
Singelarft lural

Sentence itructure
Tense wings
Vern derivative

Vocabulary

Antonynt/PrwArs
Easily confusable words
Vocabulary enrichment

Decoding striktegiee

Clam.e recoemition
Letter cluster sound
recognition
Latter recognition
Letter -wend recognition
Pierpheee element recognition
Ph's** recognition

Smiling Pattern recognition
Simple sentence reoPfeltles
Whole tout recognition
Miele nerd recognition

Comprehensiee strategies

Literal fasts
MOP lass
Meting inferences
Relations

Story segments
Talking about what reed

I MarbrItatl on
Samisen

NAN Appreciating homer
NIA Emetionel attitude
NPt Predicting events
tall Sensory images
NSA Seeing relationships

Material( (Type)

Letter card
Phonics card
Mess' card
Picture card
Sentence card
Task card
Word cart

Materials, (Tyne) cootie!

AW

SW
OS
PT

P4

CT
ST
rr
mf

Another workbook
Sasal workbook
Mt* sheet
Prnerammed text
Phonics workbook

Basal tart

Commercial test
Standardised test
Teecher-wadi test
Informal Reeding Inventory

Sasel reader
Library look

Supolementary book

Art material

Aeditory stimulus
Audio-visual 104
Chalkboard
Commercial chart
Chart teacher.mede
Pane

Lampoons ouster
uegasine, newspager
Peter, pencil

Questions from teacher
Student-node materials
(Other) stuff
Teacher renal
Tocher-cede materials
Typewriter
?See recorder

War=
A Actly reeding related
Xr Art activity
.0 Dramatisation activity
-Of [valuating lark
ling MasiC activity
11C Raking correspondences
IA Pierre activity
IS ng games
-RN Iodine instructions
)t Reciting /responding

vine

Lecture
LE Listen lecture

:IA Listen story

0
IF Sou

Discussion
k

W Indegendent work
rir Cawing material

IR Cresting vritlne
'ID Litton, do
IS Reeding silently
'TA Teaching another
IA Writing answers

IP *ISMS Practice

Question, answers
Wass answers

-T- T Test taking
IA Written answers
la) Writing from dictation

Recitation, reading

CA Camposing aloud
:0 Drill
DS Dictating story

-RA Reading aloud
-hR Reeding and respondingtai Reeding in unison

2

781

Act1211X (cant'd)

V Audio-visual

.atch, listen

T Transitions' activity
217 Clean -un
Cr Comoletino work

Prvoarino work
T Wait time

'l_ Not reeding

Lammas) of Instruction

S Soanish

English
A Alternate use of hoth
C Code switching

nt sty
A Aide
C Cross-ma tutor
n Administrator
N intern teacher
P Peer tutor

Resource teecLer
S Substitute teacher
T Teacher
II Other adult net usually

in the was
V Volunteer

A Assess/diagnose
C Control
0 Oiscuss
F Facilitate
L Lecture

manage class
N Instruction
P Prepare
N Rood
S Show
V Obsorrlaa

ow COPY AVAILABLE



APPENDIX H

Checklists - English:

Descriptive Statistics on the Instructional Indices
by Instructional Year for Each Site for the Bilingual
Sample



ladle 1

Checklists - Englisn:

Descriptive Statistics on :ne Quality Indices of Instruction

5y Instructional Year for Site 0 Bilingual Sample

Scale Statistic PO IY1 1Y2 IY3 IY4

IFLTNN N 1,7 2.1 2.2 2.3 2.0

IFLTMN S 0.7 0.4 0.2 0.2 0.1

IFLTNN N 32 53 54 51 34

IRON n 2.9 2.8 2.7 2.7 2.9

IFWININ S 0.2 0.2 0.4 0.6 0.3

IFONN N 32 31 45 43 33

IFSTNN n 2.5 1.6 1.6 2.0 1.8

IFSTNN S 0.6 0.6 n.4 0.6 0.0

IFSTNN N 32 46 54 49 34

MAIM( ii 4.5 6.3 6.9 7.4 7.5

MAIM S 1.3 1.6 0.9 0.5 0.3

mAT1NN N 32 53 54 51 34

NBRONN 4 1.5 1.2 1.5 1.2 1.0

NBRONN s 0.5 0.6 0.4 0.5 0.1

NBRONN N 32 53 54 51 34

AT1NNN N 1.8 2.0 2.1 2.1 2.2

ATINNN s 0.5 0.4 0.2 C'.2 0.2

4TINMN N 26 42 53 50 34

ARNIM 4 1.9 2.2 2.4 2.5 2.4

ATISPN S 0.5 0.4 0.2 0.2 0.2

ATUNN N 32 53 54 51 34

CUSNN n 6.6 6.8 6.9 6.9 6.6

CLSSNN S 0.4 0.3 0.1 0.2 ).7

CISSMN N 32 53 54 51 34

ROLEMN n 8.7 8.5 8.3 7.7 7,9

ROLENN S 0.3 0.4 0.4 0.4 0.4

ROLM N 32 53 54 51 34

NSTONN n 8.3 9.2 8.2 9.9 12.5

4STONN S 2.1 2.6 2.4 3.1 5.0

NSTAN N 32 53 54 51 34

TIMEMN n 440.8 343.9 376.8 543.2 579.3

TIMM S 134.5 155.5 97.5 141,3 132.2

TANN N 32 53 54 51 34

RNKINN n 2.0 1.8 2.2 2.2

RNKINN S 0.9 0.8 0.8 0.9

RNKINN N 39 40 42 21

WENN m 1.4 1.4 1./ 1.6

RMKENN S 0.5 0.5 0.7 0.5

RNKENN N 44 54 51 34

NCISNN 1 4.4 3.3 2.5 1.5 1.5

NCISNN S 0.5 1.7 1.5 0.2 0.2

4CISMN N 32 53 54 51 34

7Q2
1
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Table 2

Checklists English!

Descriptpfe Statistics on the Quantity Indices of Instruct:on

by Instructional Year for Site 0 Bilingual girlie

Scale Statistic IY0 IYI IY2 IY3 IY4

IFLTPR M 43.6 73.3 67.2 50.5 39.1

IFLTPR S 13.4 11.9 13.6 16.0 15.3

IFLTPR N 32 53 14 51 34

IFWDPR M 36.4 3.8 9.3 13.5 17.5

IFWDPR S 15.9 14.7 10.5 9.1 13.9

IFWDPR N 37 53 54 51 34

IFSTPR 4 20.0 17.4 23.5 36.0 43.4

IFSTPR S 6.0 9.3 11.2 15.6 18.1

IFSTPR N 7132 53 54 51 34

ATINPR 4 16.7 13.6 20.7 35.9 31.2

ATINPR 5 10.6 13.2 12.3 11.1 10.7

ATINPR N 32 53 54 51 34
dti_2PR 4 33.2 86,4 79.2 64.1 68.7
diLppR S 10.6 13.2 12.3 11.1 10.7

ATLRPR N 32 , 53 54 51 34

IFT2PR M 56.3 26.2 32.8 49.5 61.0

IFT2PR S 13.4 11.9 13.6 16.0 15.3

IFSTPR N 32 53 54 51 34

IFWDRP 4 S0.5 24.6 26.3 26.8 30.7

IFIDRP S 18.2 31.9 24.0 19.4 21.2

IFIDRP 4
-,

51 54 50 34

2



BEST COPY AVAILABLE

Title 3

Checklists - English:

Descriottre Statistics on the Quality indices o4 instruction

by instructional Year for Site 1 Bilingual Sasple

Scale Statistic IVO IY! IY2 IY3 IY4

IFLTAN 4 2.5 2.1 2.2 2.1 2.1

IFLTNN S 0.0 0.0 0.2 0.1 0.1

IFLTAN N 3 9 13 14 9

IFWDMM m 3,0 2.5 2.3 2.3

ifliDAN S .0 0.5 0.4 0.5

IRON N 6 8 14 9

IFSTMN m 2.54 1.4 1.4 1.7 1.8

IFSTNN S 0.0 0.4 0.4 0.4 0.3

IFSTAN N 3 9 11 13 9

MATINS A 5,2 6.5 6.8 7.6 7,2

AATIAN 5 0.0 0.7 0.5 0.4 0.4

IATIMN N 3 9 13 14 ;

NORM A 1.0 1.0 1.0 0.9 0.9

48RDMN S 0.0 0.0 0.0 0.3 0.3

N8RDMN N 3 9 13 14 9

4TINMN A 1.3 1.1 1.9 2.2 2.0

ATINMN S 0.0 0,4 0.5 0.2 0.0

ATINMN N 3 9 10 14 6

ATLRMO A 2.0 2.4
" ,
4.4 2.4 2.4

ATLRMN S 0.0 0.2 0.3 0.2 0.1

ATLRAN N 3 J 6 13 14 9

CLSSMN A 7.0 7,0 7.0 7.0 7.0

CLSSMN 5 0.0 0.0 0.0 0.0 0.0

CLSSMN N 3 9 13 14 4

RGLEA4 M 7.3 8.0 8.6 7.8 7,5

ROLM 5 0.0 0,5 0.3 0.4 0.4

90LEMN N 3 9 13 14 9

NSTD44 M 13,0 7.3 9.9 11.8 11.8

NSTDMN S 0.0 0.8 2.5 3.1 4.4

NSTDMO N 3 9 13 14 9

TIMM M 246.7 522.8 359.3 718.6 053.3

TIMM S 0.0 149.8 46.9 190.2 191.7

TINEMN N 3 9 13 14 ;

RNKIMN M 2.4 2.1 2.)

RNKIMN s 0.7 0.7 1.0

RNKIMN N 6 11 7

RMKEMN 4 1.0 1.4 1.3 1.5

RMKEMN S 0.1 0.7 0.4 0.5

RMKEMN N 9 13 14 9

NCISMN A 9.0 6.3 1.3 1.5 1.6

NCISMN S 0.0 4.8 0.3 0.2 u.3

NCISMN N 3 9 13 14 g

7 Z1
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7101e 4

Checklists ;..nglisn:

Descriptive Statistics on the Quantity Indices of instruction

by Instructional Year for Site 1 Bilingual Sadol

Scale Statistic IY IY2 :Y3 1Y4

IFLTPR 4 86.9 84.1 79.2 66.3 57,7

IFLTPR S ).0 11.2 14.5 7,9 16.8

IFLTPR N 3 9 13 14 9

IFWOPR n 0.0 4.1 8.1 22.2 17.9

IFWOPR 5 0.0 3.3 11.4 10.9 12.6

I:WDPR N 3 9 13 14 ;

IFSTPR N 13.0 11.8 12.6 11.5 24,3

IFSTPR S 0.0 3,1 10.4 7,7 14.9

IFSTPR N 3 ; 13 14 9

ATINPR 4 30.8 30,4 21.7 35.3 32.5
gi!NPR S 0.0 9,3 16.6 8.9 9.1

ATINP9 N , 9 13 14 9

biLRPR 4 69.1 69,5 78.3 64.7 67,5
ATLRPR S 0.0 9.3 16.6 8.8 9.1

ATLRPR N 3 9 14 4

IFT2PR II 13.0 15.9 20.8 33.7 42.3

IFT2PR 5 0.0 11.2 14.5 7.9 16.8

IFT2PR N 3 9 13 14 ;

IFWDRP n 1).0 17.6 23.2 56.1 36.9

IFWDRP S 0.0 14.3 30.0 28.4 1q,;

IFWORP N 3 ; 12 14 9

7Si;
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Table 5

Checklists - English:

DescriptiYe Statistics on the Quality Indices of Instruction

by Instructional Year for Site 2 Bilingual &mole

Scale Statistic IYO IY1 1Y2 1Y3 IY4

!FLINN M 1.4 2.2 2.1 2.2 2.0
iFLINN S 0.4 0.1 0.1 0.1 0.1
IFLINN N 12 21 35 32 17
IFWORN 11 3.0 2.0 2.3 2.1 1.5
IRON S 0.0 0.0 0.4 0.6 0.5
IFWOMN N 7 1 16 31 17
IFSTMN 11 1.3 2.6 2.2 2.2 2.0
IFSTMN S 0.4 0.5 0.2 0.2 0.3
IFSTMN N 9 31 25 31 17
MAT1MN M 6.2 5.6 6.9 7.4 7.5
MAT1MN S 1.4 2.1 0.3 0.3 0.2
MATIMN N 12 31 35 32 17
NBROMN Pi 1.0 0.7 1.1 1.0 1.0
NBROMN S 0.0 0.5 0.1 0.0 0.0
NBRONN N 12 31 35 32 17
ATINMN Pi 2.7 1.9 2.0 2.3 2.0
ATINMN 3 0.7 0.1 0.3 0.4 .0VIM N 12 31 34 30 17
ATLRAN M 2.1 2.2 2.2 2.5 2.3
ATLRPN S 0.1 0.5 0.7 0.2 0.1
ATLRMN N 12 27 35 S2 17

CLSSMN 4 7.0 7.0 7.0 7.0 7.0
CLSSMN S 0.0 0.0 0.0 0.0 0.0
CLSSMN N 12 31 33 32 17
ROLEMN 11 8.2 7.1 7.4 a.: 7.5
ROLEMN S 0.1 0.4 0.5 0.6 0.6
ROLEMN N 12 31 35 32 17
NSTOMN M 6.0 6.9 8.0 14.5 18.5
NSTONN S 0.0 2.3 2.6 5.5 4.8
NSTOMN N 12 31 35 32 17
TIMEMN M 150.4 356.7 497.1 748.5 565.9
TIMEMN S 1.4 252.2 100.7 131.4 229.2
TIMEMN N 12 31 33 32 17
RNKIMN M 2.6 1.8 2.1 2.2 2.0
RNKIMN S 0.5 0.6 0.7 0.9 1.4
RNKIMN N 5 21 35 17

1
,

RMKEMN M 1.6 1.6 1.6 1.8 2.0
RMKEMN S 0,5 0.5 0.5 A.3 0.1
RMKEMN N 5 21 35 32 17
NCISMN N 4.6 4.8 1.4 1.3 1.5
NCISMN S 3.1 3.1 0.2 0.2 0.1
NCISMN N 12 31 35 32 17

5



Tole 6

Checklists - English:

Descripthe Statistics on the quantity Indices of instruction

by Instructional rear for Site 2 Bilingual Sample

Scale Statistic 1Y0 IY1 1Y2 IY3 IY4

IFLTPR n 79.3 45.9 72.8 63,4 48.2
IFLTPR S 15.2 33.4 21.1 13.6 10.3
IFLTPR N 12 31 35 32 17
IFWDPR N 5.9 0.1 7,4 14.6 25,1
IFWDPR S 5.7 0.3 9.7 8.5 12.8
IFWOPR N

12 ,, 31 35 32 17
IFSTPR N 14.7 54.1 19.8 21.9 26.7
IFSTPR 5 12.3 33.5 16.5 7,3 10.7
IFSTPR 'I 12 31 35 32 17
ATINPR 0 19.0 52.7 44.6 15,3 34.5
ATINPR i Q.3 27.6 13.0 10.1 12.5
ATINPR 4 12 31 35 32 17
ATLRPR N 81.0 47.3 55.4 84.7 65.5
ATLRPR S 9.2 27.6 13.0 10.1 12.5
ATLRPR Pi 12 31 35 :2 17
IFT2PR N :0.7 54,1 27.2 36.5 51.3
IFT2PR 5 15.2 33.4 21.1 13,6 10.3
IFT2PR N 12 31 35 32 17
IFWDRP N 31.0 0.5 23.1 40,2 39.8
IFWORP 3 21.2 1.7 ,1.1 14.8 17.2
IFWDRP N ; 31 25 :1 17

783
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Table 7

Checklists - English:

Descriptive Statistics on the Quality Indices of Instruction

by Instructional Year for Site 3 Bilingual Slople

'Jcale Statistic IVO IY1 IY2 IY3 IY4

!FLINN N 1.6 2.1 2.2

IFLTNN S 0.6 0.3 0.2

1FLTNN N 60 70 73

WORN N 3.0 3.0 2.7

IRON S 0.0 0.2 0.4

IFWOMN N 47 41 60

IFSTNN N 2.4 2.2 2.3

IFSTNN S 0.7 0.5 0.5

IFSTMN N 57 66 71

MAT1NN N 4.1 5.2 7.1

MATIMN S 1.2 1.1 0.4

NAT1NN N 60 70 75

MOM N 0.2 0.6 1.0

N8RONN S 0.3 0.3 0.1

MORN N 60 70 75

ATINMN M 1.3 2.1 2.0

ATINMN S 0.3 0.5 0.2

ATINMN N 59 67 75

ATLRMN M 1 7...a.l 2.2 2.3

ATLRNN S 0.3 0.3 0.2

ATLRNN N 60 70 75

CLSSMN N 6.7 6.9 7.0

CLSSMN S 0.3 0.2 0.1

CLSSMN N 60 70 73

'MUNN M 7.9 8.2 7.7

ROLEMN S 0.3 0.4 l' 5

ROLEMN N 60 70 75

NSTDMN 1 13.4 8.4 9,3

NSTONN S 6.5 2.2 3.1

NSTONN N 60 70 75

TINENN N 440.8 465.6 686.2

TIMENN S 147.9 177.2 19' 1

TINEMN N 60 70 75

RNKIMN !I 2.5 2.0 2.1

RNKIMN S 0.6 0.8 0.8

RNKIMN N 4 32 53

RNKENN N 2.8 1.2 1.3

RMKENN S 0.4 0.4 0,5

RNKENN N 16 68 75

NCISNN N 1.0 1.4 1.4

NCISNN 9 0.0 0.2 0.2

NCISNN N 60 70 75



Table 8

Checklists English:

Descriptive Statistics on the Quantity Indices of Instruction

by Instructional Year for Site 3 Bilingual Sample

Scale Statistic IY0 IY1 IY7 IY3 IY4

IFLTPR A 54.9 78.1 70.0

IFLTPR S 21.5 16.0 9.3

IFLTPR N 60 70 75

1FWDPR !I 20.5 5.1 9.0

IFWDPR S 14.8 6.1 7.0

ROM N 60 70 75

IFSTPR N 24.6 16.7 21.0

IFSTPR S 17.5 12.7 10.4

IFSTPR N 60 .11.1 75

ATINPR N 27.7 28 6 28.5

ATINPR S 14.1 16.9 11.7

ATINPR N 60 70 75

ATLRPR II 72.3 71.3 71.5

ATLRPR S 14.1 16.9 11.7

ATLRPR N 60 70 75

IFT2PR II 45.1 21.9 30.0

IFT2PR 5 21.5 16.0 9.3

IFT2PR N 60 70 75

IFORP N 43.0 23.5 31.5

IFWDRP S 30.2 24.3 27.6

IFWDRP N 60 68 75
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Table 9

Checklists - English:

Descriptive Statistics an the Quality Indices of Instruction

by Instructional Year for Site 5 Bilingual &Mil

Scale Statistic IYO IY1 IY2

'FLINN n 1.9 2,2 2.3

IFITNN S 0.6 0,5 0.2

IKON N 54 40 51

IFWOMN M 3.0 2.8 2.3

IFWOMN S 0.1 0.4 0.6

IFIunN N 44 10 42

IFSTMN M 2.3 1.8 1.9

!FUN S 0.6 0.5 0.4

IFSTMN N 41 32 50

IAT1MN N 4.1 4.3 7.0

MAT1MN S 1.5 0.7 0.5

MAT1MN y 56 40 51

48ROMN M 0.6 1.0 0.9

NBROMN S 0.5 0.2 0.3

48ROMN N 56 40 51

ATINMN M 1.6 2.2 2.1

ATINMN 5 0.7 0.5 0.1

ATINMN N 44 38 50

ATLRMN M 2.4 2.3 2.4

ATLRMN S 0.3 0.3 0.3

ATLRMN N 56 36 51

CLSSMN M 6.4 7.0 7.0

CISSRN S 0.7 9.1 0.0

CISSMN N 56 40 51

MUNN M 8.3 7,9 7.6

ROLM S 0.4 0,6 0.5

MUNN N 56 40 51

NSTDNN M 9.0 8.4 9.9

NSTDMN S 6.0 2,5 4.5

NSTONN N 56 40 51

TluENN M 308.2 346.2 832.4

TIMENN S 69.6 97.9 178.1

TINEMN N 56 40 51

RNKINN M 2.9 2,4 2.0

RNKINN 5 0.4 0.7 0.6

RNKIMN N 7 14 45

RMKENN N 2.0 1.6 1.7

RMKEMN S 0.1 0.4 0.5

RNKENN N 44 i8 51

NCISNN M 1.2 1.3 1.4

NCISMN S 0.3 0.3 0.2

NCISMN N 56 40 51

9
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Table 10

Checklists - riglish:

Descriptive Statistics an the Quantity Indices of Instruction

by Instructional Year for Site 5 Bilingual Seigle

Scale Statistic IYO IYI IY2 IY3 1Y4

IFLTPR M 62.2 '9.2 69.4

IFLTPR S 29.3 14.9 10.5

IFLTPR N 40 51

IFWDPR li 22.6 3.9 12.0

IFWDPR S 23.7 7.7 10.6

IFWDPR N 56 40 51

IFSTPR n 15.3 16.9 18.7

IFSTPR S 20.3 11.9 7.5

IFSTPR N 56 40 51

ATINPR 11 17.8 40.7 34.0

ATINPR s 14.8 26.1 11.5

ATINPR N 56 40 51

ATLRPR N 82.2 59.3 66.0

ATLRPR S 14.8 26.1 11.5

ATLRPR N 56 40 51

IFT2PR N 37.2 20.7 30.7

IFT2PR S 29.3 14.9 10.5

IFT2PR N 56 40 51

IFWDRP N 62.3 11.1 37.8

IFWDRP S 3I.0 21.7 2.4
IFWDRP N 50 33 51

10



APPENDIX I

Checklists - Spanish:

Descriptive Statistics on the Instructional Indices
by Instructs, ll Year for Each Site for the Bilingual
Sample



Table I

Checklists - Spanish;

Descriptive Statistics on the iluality Indices of Instruction

by instructional Year for Site 0 ?Unique Smile

Scale Statistic IYO 11, IY2 IY3 IY4

IFLINN M 2.9 2.4 2.3 2.2 2.1

IFLTNN S 0.2 0.4 0.2 0.3 0.1

IFLTMN N 26 17 38 35 18

IFOONN M 3.0 3.0 2.8 3.0

IRWIN S 0.0 0.1 0.2 0.0

IFNONN 4 20 15 24 10

IFSTNN M 1.9 2.1 1.5 1.1 1.8

IFSTNN S 0.2 0.9 0.8 0.2 O.?

IFSTNN 4 9 15 24 19 18

MAIM M 4.0 6.9 7.1 7.5 7.1

NATINN S 1.2 0.7 0.7 0.5 1.5

NAT11N N 26 17 :8 35 19

NBRONN M 1.0 1.0 1.0 0.7 0.4

WM S 0.2 0.0 0.1 0.6 0.4

NBRONN N 26 17 38 35 19

ATINNN M 2.8 2.0 2.1 2.2 2.4

ATINMN S 0.2 0.7 0.2 0.3 0.5

ATINNN N 19 11 28 18 18

ATLRNW 4 2.2 1.7 2.4 2.2 2.3

ATLRMN S 0.3 0.4 0.4 0.4 0,2

ATLRNN N 26 17 38 35 19

CLSSMN M 6.4 6.8 6.9 6.9 6.8

CLSSMN S 0.5 0.3 0.2 0.2 0.4

CLSSMN N 26 17 38 35 19

ROLENN M 9.9 8,6 8.2 8.5 8.7

RDLEMN S 0.2 0.3 0.6 0.5 0.3

ROOM N 26 17 38 35 19

NSTONN M 7.9 9.7 8.0 9.4 12.1

NSTONN S 2.1 2.6 2.5 2.4 5.9

NSTONN ,1 26 17 38 35 19

TINENN M 189.4 212.6 183.5 259.9 350.3

TIMENN S 50.1 66.0 53.2 92.0 94.9

TIMM N 26 17 38 35 19

RNKINN N 1,7 1.9 1.8 1.9

WINN S 0.6 0.3 0,4 0,2

RNKIMN N 3 22 34 18

RMKENN M 1.0 1.2 1.2 1.3

9MKENN S 0.0 0.: 0.4 0.4

RMKENN N 3 24 34 18

NCISMN M 4.5 1.7 2.0 1.5 1.3

NCISMN 3 2.3 0.4 1.0 0.5 0.3

NCISMN N 26 17 38 35 19

1 7q Li



Table 2

Checklists Spanish:

Descriptive Statistics on the Quantity Indices of Instruction

by Instructional Year for Site 0 Bilingual Saacle

Scale Statistic IVO IY1 IY2 IY3 IY4

IFLTPR II 60.8 81.6 85.5 70.2 58.0
IFLTPR S 20.8 12.2 13.2 22.5 19.8
IFLTPR N 26 17 38 35 19
IFWDPR 4 36.5 0.0 6.0 18.7 15.5
IFWDPR S 22.6 0.0 12.7 17.3 15.4
IFWDPR N 26 17 38 35 19
IFSTPR 11 2.6 18.5 8.5 11.1 26.4
IFSTPq S 3.9 12.2 9.0 16.1 18.9
IFSTPR N 26 17 38 35 19
ATINPR II 22.7 7.0 10.8 12.0 17.6
ATINPR S 15.9 6.2 15.0 13.8 6.4
ATINPR N 26 17 38 35 19
ATLRPR N 77.3 93.0 79.2 88.0 32.4
ATLRPR S 16.0 6.2 15.0 13.8 6.4
ATLRPR N 26 17 38 35 19
IFT2PR 1 39.2 18.5 14.5 29.8 41.9
IFT2PR S 20.8 12.2 13.2 22.5 19.8
IFT2PR N 26 17 38 35 19
IFWORP N 71.2 0.0 32.4 57.2 32.6
IFWDRP S 42.9 0.0 39.0 42.2 33.2
IFWORP N 26 15 29 33 19
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Table

Checklists - Snish:

Descriptive Statistics on the Oual.ty Indices of Instruction

by Instructional Year for Site 1 Bilingual Staple

Site 1

Stile Statistic IY0 1Y1 IY2 lY3 IY4

IFLTMN N 2.5 2.3 2.2 2.2

IFLTMN S 0.0 0.2 0.2 0.2

IFLTMN N 4 3 8 3

IFWOMN M 3.0 2.8 2.1

IFWDMN S 0.0 0,4 0.8

IFWDMN N 4 5 3

IFLTMN M 2.5 1.7 2.1 1.2

IFLTMN S 0.0 0.3 0.8 0.3

IFSTMN N 4 8 8 3

WATIMN N 5.0 5.3 6.7 1.1

MATIMN S 0.0 0.9 0.9 1.4

MAT1MN N 4 8 8 3

NBROMN M 0.0 0.8 0.9 0.8

NBRIPIN S 0.0 0.3 0.2 0.3

NBRDMN N 4 9 8 3

ATINMN N 1.3 1.6 1.9 2.1

ATINMN S 0.0 0.6 9.4 0.1

ATINMN N 4 8 8 3

ATLRMN N 2.0 2.0 2.4 2.1

ATLRMN 5 0.0 0.1 0.2 0.3

ATLRMN N 4 a 8 3

CLSSMN N 7.0 7.0 7.0 6.9

CLSSMN S 0.0 0.0 0.0 0.2

CLSSMN N 4 9 El 3

ROLEMN M 7.3 8.4 8.5 8.1

ROLM( S 0.0 0.2 0.5 0.3

ROLEMN N 4 8 8 3

NSTDMN M 12.0 13.4 8.8 11.0

NSTDMN S 0.0 3.5 2.0 7.1

NSTDMN N 4 8 8
7
q

TIMEMN M 246.7 345.2 430.9 866.7

TIMEMN S 0.0 45.3 115.1 395.5

TIMEMN N 4 8 a 7
w

RNKIMN M 1.7 2.0

MINN S 1.0 0.9

RNKIMN N 8 4

RMKEMN M 1.2 1.3 1.0

RMKEMN S 0.2 0.3 0.0

RMKEMN N 8 8 3

NCISMN M 9.0 5.3 1.6 1.7

NCISMN S 0.0 4.0 0.4 0.3

NCISMN N 4 8 8 3

3 796



Table 4

Checklists Spanish;

Descriptive Statistics on the Quantity Indices of Instructor

by Instructional Year for Site 1 Bilingual Sallie

Scale

'FOR
IFLTPR

IFLTPR

IFWDPR

IFWDPR

IFWDPR

IFSTPR

IFSTPR

IFSTPR

ATINPR

ATINPR

ATINPR

ATLRPR

ATLRPR

411RPR

FT2PR

:;:T2PR

IFT2PR

IMP
IFWDRP

IFWDRP

Statistic I10

A 86.9

S ').0

4 4

A 0.0

S 0.0

4 4

A 13.0

S 0.0

N 4

A 30.8

i 0.0

N 4

N 69.1

5 0.

N a

A 13.0

S 0.0

N 4

N 0.0

s 0.0

N 4

IY1

71,5

9.9

8

5.0

5.3

8

23.5

8.5

8

21.6

4.1

8

78.4

4.1

8

28.5

9,9

8

15.2

16.3

3

112

72.2

16.3

8

14.3

14.0

3

13.5

5.*

a

19.8

11.2

8

80.1

11.2

a

27.8

16.4

8

37.5

31.9

a

113

64.9

10.5
7
v

23.9

8.5

3

11.3

5.8

,
,

32.5

12.0

3

67.5

12.0

3

35.2

10.5

3

68.6

13.3

3

114

7 3 7
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Table 5

Checklists - Spanish:

5escriptive Statistics on the Quality Indices of Instruction

by Instructional Year far Site 2 Bilingual Simple

Scale Statistic IVO IY1 IY2 IY3 IY4

IFLTNN N 1.4 2.2 2.0 2.2 2.2

IFLTNN S 0.5 0.2 0.0 .0 0.0

IFLTNN N 9 15 10 10 2

IFWDNN N 3.0 3.0

IRON S 0.0 0.0

IRON N 3 8

IFSTNN N 2.0 2.6 1.5 1.5 2.4

IFSTNN s 0.0 0.5 0.0 0.5 0.0

IFSTNN N 4 9 10 10 2

mAT1NN M 3.1 6.7 i 2 8.0 7.9

MAIM 5 1.1 0.5 C ' 0.1 0.0

!INTIM N ; 15 .0 10
1
,

NBRDNN M 1.0 1.0 1.0 1.0 1.0

NBRDNN S 0.0 0.0 0.2 0.0 0.0

NBRDNN N 9 15 10 10 2

ATINNN N 1.8 1.8 1.9 2.0 2.0

ATINNN s 0.9 0.2 0.0 0.0 0.0

ATINNN N 8 15 10 2
1
,

ATLRNN N 1.7 2.5 2.4 2.5 1.8

ATLRNN S 0.7 0.2 0.1 0.4 0.0

ATLRNN N 9 15 10 10
1
,

CLSSNN N 7.0 7.0 7.0 7.0 7.0

CLSSNN s 0.0 0.0 0.0 0.0 0.0

71.SSMN N 9 15 10 10
/
,

FLINN N 8.2 8.2 7.9 8.9 8.4

RIM s 0.3 0.4 0.1 0.3 0.0

tOLENN N 9 15 10 10 2

MUM N 6.0 14.6 8.1 21.2 28.0

NSTONN s 0.0 8.5 1.2 3.6 0.0

NSTDNN N 9 15 10 10
1

TINENN N 150.6 409.7 328.8 267.0 255.0

TIMM S 1.7 287.5 35.9 6.3 0.0

TINENN N 9 15 10 10 1
,

RNKINN M 2.3 1.9

RNK1NN s 0.6 0.:

RNKIMN N 10 10

MEM N 1.6 1.6 1.8 1.0

MEM s 0,5 0.3 0.4 0.0

RMKENN N 15 10 10 2

NCISNN N 6.0 4.5 1.5 1.1 1.5

NC1SMN S 3,2 2.2 0,0 0.2 0,0

NC1SNN N 9 15 10 10 2

5 798



'able 6

Checklists Spanish:

Descriptive Statistics on the Quantity Indices of Instruction

by Instructional Year for Site 2 Bilingual Sainte

Scale Statistic IYO IY1 IY2 1Y3 1'4

IFLTPR tf 94.3 ?5.5 74.0 61.2 80.?
IFLTPR 3 7.2 4.0 5.5 10.4 0.0
IFLTPR N 9 15 10 10 ',

IF4DPR N 3.7 0.0 0.0 3.0 1.0
IF4DPR 5 5.6 0.0 0.0 4.2 0.0
IFWDFR N 9 15 10 10 2

IFSTPR N 2.0 1.4 25.9 30,8 19.1

IFSTPR S 2.5 4.0 5.6 6.2 0.0

IFSTPR N 9 15 10 10 2
ATINPR 4 11.5 22.8 40.2 1.9 ?.6
ATINPR S 6.2 11.7 5.6 4.0 0.0
ATINPR N ? 15 10 10 2
ATLRPR 4 88.5 77.1 59.7 98.1 90,5
ATLRPR S 6.2 11.7 5.5 1,0 0.0
ATLRPR N 9 15 10 10 2

IFT2PR N 3.7 4,4 25.9 38.8 19.1
IFT2PR 5 7.2 4.0 5.6 10,4 0.0
IFLTPR 4 9 15 10 10 2

IFIORP N 56.3 0,0 0.0 16.0 0.0
!FM!' 9 37.5 0.0 0.0 8,4 0.0
IFORP N 4 9 10 10 2

7jj
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Table 7

Checklists - Spanish:

Descriptive Statistics on the Quality Indices ai Instruction

by Instructional Year or Site 3 Bilingual Sample

Scale Statistic IVO IY1. IY2 IY3 IY4

IFLIMN N 1.4 2.3 2.1

IFLINN S 0.2 0.4 0.2

'FLINN N 9 6 3

MINN N 3.0 3.0 2.3

IRWIN S 0.0 0.0 0.9

IFWONN N 14 5 4

IFSTMN n 1.9 1.3 1.5

IFSTNN S 0.4 0.6 0.4

IFSTNN N 13 6 3

MAIM N 4.0 4.6 7.2

MAIM S 0.8 0.7 0.6

MAIM N 14 6 5

OWN N 0.2 0.5 1.0

NNW S 0.2 0.0 0.0

NBRONN N 14 6

4TINAN A 1.0 1.3 2.0

NTINNN S 0.0 0.5 .0

ATINNN N 12 6

ULM N 2.1 2.2 2.3

AMON S 0.3 0.2 0.2

ATLRMN N 14 6 5

CLSSNN N 6.9 7.0 6.7

CLSSNN S 0.1 0.1 0.3

CLSSNN N 14 6 5

ROLENN N 8.4 8.6 7.7

ROLENN S 0.5 0.4 0.8

10LENN N 14 6 5

NSTONN N 7.4 7.0 7,1

NUDISM S 3.6 1.0 0.5

NSTONN N 14 6 5

TANN N 392.5 293.7 540.0

TIRENN S 80.3 73.2 95.7

TINEN4 N 14 6 5

RNKINN N 1.9 2.0 2.0

RNKINN S 0.8 1.0 1.0

RNK IMN N 8 5 5

RNKEN1 M 1.0 1.7 1.4

WENN S 0.0 0.5 0.5

RUM N a 6 5

1CISMN M 1.0 1.5 1.1

NCISNN S 0.0 0.0 0.2

NCISNI N 14 6 5
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Table 8

Checklists - Spanish:

Descriptive Statistics on the Quantity indices of Instruction

by Instructional Year for Site 3 Bilingual Sable

Scale Statistic IYO IY1 IY2 IY3 IY4

IFLTPR 4 37.1 70.0 76.9

IFLTPR 3 28.8 12.0 21.5

IFLTPR N 14 6 5

IFWDPR M 29.7 17.5 7.0

IFWDPR S 31.0 11.7 4.2

liNDPR N 14 6 5

IFSTPR 4 33.3 12.5 16.1

IFSTPR 3 15.4 10.c 18.7

IFSTPN 4 14 6 5

ATINPR 4 15.1 18.7 43.8

ATINPR S 8.8 15.4 20.0

ATINPR N 14 6 5

ATLRPR M 84.9 81.3 56.2

ATLRPR S 8.8 15.4 20.0

ATL RPR N 14 6 5

IFT2PR M 63.0 30.0 23.0

IFT2PR S 28.8 12.0 21.5

IFT2PR N 14 6 5

IFWORP 4 36.2 60.9 50.0

IFWORP S 28.6 32.8 46.3

IMP!' N 14 6 5

8



Tule 9

Checklists - Spanish:

Descriptive Statistics on the Quality Indices of Instruction

by Instructional Year for Site 5 Bilingual Sample

Scale Statistic IVO IY1 IY2 IY3 IY4

'FLINN M 2.2 2.5 2.3

IFLTNN S 0.4 0.2 0.2

IFLTNN N 39 29 29

IFWOMN N 3.0 2.6 2.6

IRON S 0.0 0.7 0.5

IFWOMN N 34 15 14

IFSTMN M 1.6 1.5 2.2

IFSTMM s 0.5 0.5 0.6

IFSINN N 29 18 29

MAT1MN N 4.6 5.5 7.2

?WINN s 1.6 1.0 0.4

!INTIM N 40 29 29

NBRONN n 0.7 1.0 1.0

MOMS s 0.3 0.0 0.0

NORIA N 40 29 29

ATINMN 11 2.1 2.1 2.0

ATINMN S 0.9 0.7 0.2

ATINMN N 14 28 29

ATUMN n 2.1 2.4 2.3

ATLRMN 5 0.4 0.4 0.1

ATLRNN N 40 29 29

CLSSNN N 7.0 6.9 7.0

CLSSMN s 0.0 0.1 0.0

CLSTMN N 40 29 29

ROLENN M 8.3 8.0 7.8

ROLENN S 0.7 0.5 0.3

ROLENN N 40 29 29

NSTOMM M 7.0 7.9 10.8

NSTININ S 2.9 1.9 6.6

NSTDMN N 40 29 29

TIMEMN M 208.1 329.6 684.0

TIMM S 81.7 75.9 116.0

TIMM N 40 29 29

RNKIMN N 2.5 2.4

RNKIMN S 0.7 0.5

RNKIMN N 2 23

RMKEMN M 1.8 1.6 2.1

RMKEMN S 0.4 0.4 0.6

RMKEMN N 38 29 29

NCISMN M 1.2 1.4 1.3

NCISMN S 0.3 0.3 0.3

NCISMN N 40 29 29

9
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Table 10

Checklists - Spanish:

Descriptive Statistics on the Quantity Indices of Instruction

by Instructional Year for Site 5 Bilingual &mole

Scale Statistic IVO IYI IY2 IY3 IY4

IFLTPR N 60.0 80.2 71.1

IFLTPR S 26.4 18.5 11.5

IFLTPR N 40 29 29

IFWDPR y 26.0 6.7 5.1

IFWDPR S 20.9 9.2 6.7

IFWDPR N 40 29 29

IFSTPR 4 14.0 13.1 23.8

IFSTPR S 12.7 14.0 13.0

IFSTPR N 40 29 29

ATINPR II 7.0 32.4 33.3

4TINPR S 12.3 14.7 B.?

4TINPR N 40 29 29

ATLRPR 4 93.0 67.6 66.7

4TLRPR S 12.3 14.7 8.9

4TOPR N 40 29 29

IFT2PR 4 40.0 19.8 29.0

IFT2PR S 26.4 18.5 11.5

IFT2PR N 40 29 29

IFWDRP 4 62.6 30.9 21.0

IFWDRP S 23.5 31.9 28.3

IFWDRP N 35 20 29

8 ) 3
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PREFACE

In June 1978 the National Institute of Education (NIE) funded the
Southwest Educational Development Laboratory (SEDL) to conduct a longi-
tudinal study on the Teaching of Reading to Bilingual Children. Educa-
tors and policymakers alike have long recognized that the ability to
read is essential for success in school, in work, and in life; yet many
children from second-language backgrounds have trouble learning to read
in schools today. The majority of these youngsters are from Spanish-
language backgrounds and from low income families. Special programs
designed to meet the needs of these children are provided in schools,
but there is limited research evidence to guide the development, evalu-
ation, and implementation of these programs. This study is intended to
provide information that will result in greater insights into what
constitutes a favorable learning environment for children from Spanish-
language backgrounds, what instructional sequences and events promote
successful and efficient learning of literacy skills, and what the lan-
gua-e and literacy outcomes of current schooling practices are for a
large sample of these youngsters.

The study was conducted during the years of 1978 through 1984. It
is a comprehensive longitudinal investigation of the development of
reading skills from kindergarten through fourth grade for a representa-
tive sample of more than 350 children from bilingual backgrounds, and
for smaller samples of children who, on entry into school, were mono-
lingual in English or Spanish. In this "natural variation" study,
teaching and learning were carefully documented in field settings at
the several sites.

The goals of the study were to (a) describe variations in both
English and Spanish language ability of students living in bilingual
communities, (b) document prevailing practices in reading instruction
for bilingual students, and c) investigate the relations between the
instructional program and student achievement for students with differ-
ing entry profiles.

Description of the Study

Surveys of the general and school populations reveal an increase
in the number of students whose language resources are not an ideal
match to the language of the school. An important question for educa-
tional practice and policy centers around the school's responsibilities
ill this situation. Bilingual programs, English-as-a-Second-Language
classes, classroom aides, and "sink-or-swim" approaches can all be
found in practice today. From limited evidence now available, none of
these techniques has emerged as the one best system.

Hispanics make up the largest and fastest growing school-age popu-
lation today. The demographics for some states show that over the next
decade they may constitute as much as a third to a half of the popula-
tion. In the state of Texas at present approximately one third of the
school children are from Hispanic backgrounds (approaching one



million). They are found in virtually ever school district in the
state. Many of the school districts in the southern portion of thestate serve school populations of which 75% to 99% of the children are
from Spanish-speaking backgrounds and, on entry into school, are often
limited in their ability to speak English and to profit from instruc-tion in that language. This population is not restricted to the border
areas, however. Large urban centers in the state report as much as 20%of their school population from Hispanic backgrounds, with a concentra-
tion of some 80% to 90% in certain of their schools.

It is well documented that, in general, children from Spanish-
speaking backgrounds, for whatever reason, often encounter difficulty
in our nation's schools; they do more poorly on standardized tests thandoes the general school population, and their dropout rate is high,
Bilingual education, in which students are given instruction partiallythrough the home language until they have attained sufficient profi-
ciency in English to benefit from English-medium instruction, has beenthe principal approach recommended by the Office for Civil Rights to
ensure access to equal educational opportunity for these children.
Although many individual programs have had considerable success in
improving the academic performance of language- minority students, it
has not been demonstrated that these programs generally are reducing
inequality of educational opportunity on the large scale that was
envisioned.

Growth in reading comes about for most youngsters through formalclassroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on a careful examination of the instructional program -- not
just the label over the classroom door, but the program as actually
implemented by the classroom teacher.

Educators have raised several issues about the most effective way
to help bilingual children become proficient readers of English. These
include (a) valid assessment of the student's ability in the languages
of the home and of the school, (b) the optimal balance of formal
instruction in both languages, (c ) the most effective transfer from
one language to the other, and (d) bilingual support within the class-
room environment. A major thesis of the Teaching Reading to Bilingual
Children study is that addressing these issues (and others) requires a
comprehensive and ecologically-valid investigation of the linkage
between the child's language and the language of instruction.

Design of the Study

To achieve the objectives of the study, considerable attention was
given to the selection of schools, teachers and students, to the
instruments for assessing language and reading achievement, and to the
methods for evaluating the classroom instruction. Each of these topics
is discussed briefly below.

816
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Schools, Classes and Teachers

Twenty schools and 200 teachers from six school districts partici-
pated in the study. Included are variations in the nature of the read-
ing program (a range from phonics-oriented to meaning-based), classroom
organization (some self-contained, others team-taught), and grade
structure (the range of grades in the individual school and the extent
of cross-grading both vary). The schools differed in size, SES, urban-
icity, locale, and makeup of the student body (from medium to high
concentration of bilingual students).

Student Cohorts

The study was undertaken in four cohorts or "waves" of students.
Three of the cohorts consisted entirely, or in large part, of bilingual
students. The first cohort was small (N40) and of limited generality;
the second was somewhat larger (040) and covered a slightly broader
array of contexts. The third cohort which was both larger (N200) and
broader in its generality, incorporated a number of procedural improve-
ments based on previous experience in the study and included a monolin-
gual English-speaking sample. The fourth cohort consisted of a rela-
tively small sample (N0) of monolingual Spanish-speaking students.

All of the bilingual sites were from the state of Texas, as were
the monolingual English-speaking students. The monolingual Spanish-
speaking students were from one site in Northern Mexico.

The original design of the study called for each Student to be
assessed and observed from entry to kindergarten through exit from
third grade. By covering the full range of the primary years, we would
be able to examine the transition from "learning to read" through
"reading to learn." For students in programs where the initial stages
of reading were in Spanish, we also considered it important to
determine the transition to competence in English reading.

The original design was in fact implemented for the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed the intended design. Due to limited funding
in the later stages of the study the last two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples from the Texas sites were
observed from kindergarten through second grade, and the monolingual
Spanish samples from the site in Northern Mexico were observed from
first through third grade (the program did not provide a kindergarten).

The monolingual samples were incorporated in the design to aid in
validating the instruments for student assessment. Both the English
and Spanish cohorts are small and not selected to be fully representa-
tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the discussion on the adequacy of the
instruments for menuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual youngsters. Accordingly, comparisons
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between the various samples will not be made in this report, nor do werecommend that others attempt such comparisons.

Language Assessment

Several types of data were collected for each student on Englishand Spanish proficiency. Each year, early in the Fall and again in theWinter and Spring, teachers rated their students' language skills.
Oral language proficiency tests were administered in the Fall of eachyear. Finally, audiotaped speech samples were obtained monthly on arotating schedule in three settings: in the classroom, on the play-ground, and in the home.

Reading Assessment

Several instruments were used to measure reading achievement.
Standardized test scores (mostly English) were collected yearly. Moredetailed information was obtained from a battery of individually-
administered "performance based tests" in both English and Spanish. Inkindergarten, the Stanford Foundation Skills Test was employed to mea-sure the child's pre-reading skills. From the end of first grade on,the Interactive Readin Assessment S stem was administered during theSpring of each school year. This Instrument provides independent mea-sures of the student' skills in decoding, word meaning, fluency inoral reading, and cok.;ehension. Finally, informal reading inventorieswere administered throughout the school year.

Classroom Observations and Teacher Interviews

Project staff conducted monthly observatiopc of the reading
instruction in each classroom and interviewed the teachers quarterlyabout their instructional plans. The observation instrument documentedstaffing patterns, grouping and organization, time allocation, the lan-guage of instruction, the character of instruction, the materials andprocedures used, and the response of the students. The interviews
focused on the teacher's general instructional objectives, as well asthe objectives for individual target students. Taken together, these
two instruments yield a rich characterization of the classroom environ-ment for the target students.

Student Entry Variables, Classroom Factors, and Reading Achievement

The primary goals of tile analyses were to identify the general
relationships that characterize variation in these factors and to look
for underlying regularities that are associated with success and
failure, both in the early stage of reading instruction and in the
year-to-year variations.

Documents

This report is one of a series of eight documents contained in the
Final Report submitted to the National Institute of Education. A com-
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plete li t of these documents is provided on the inside of the cover of
this reprt.

The study was a collaborative effort among a number of individ..als
and institutions. All members of the research team contributed to the
thinking, planning, and writing of this series of documents, however,
the individual whose name appears first in the list of authors was
responsible fog preparing the particular document.

Austin, Texas
November 30, 1984

Cetty J. Mace-Matluck
Wesley A. Hoover

Co-Principal Investigators
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INTRODUCTION

This volume, se ..-ith in a series of eight volumes comprising theFinal Report for the Teaching Reading to Bilingual Children Study,
explores the linkages between different sources of information con-ta'nei within the study's multifaceted, complex, and integrated databat P. Provided below is a graphic representation of the overall datastructure (Figure 1) showing the major elements and the specific
sources of information within each element. The sources are listed inorder of priority. Those at the top of each list tare considered themost valid and informative data sources and are the focus of thisreport.

Previous volumes have provided a general introduction to thestudy (Volume 1); described the overall design (Volume 2); discussed
the methodology used in the analysis of the data (Volume 3); andpresented a discussion of the instruments and the data v tainel from
them for the bilingual sample, reporting descriptive and summary
statistics for each of the data sources within each of the major
elements of the data structure (Volumes 4, 5, 6). Reported in Volume4 are characteristics of the students' oral language entry skills and
subsequent growth patterns. Pre-reading skills LA reading achieve-
ment are discussed in Volume 5. Instruction delivered to the studentsis characterized in Volume 6.

To assist the reader in assimilating the information contained inthe present volume, a brief review of the relevant information con-
tained in the previous volumes is provided below. The remainder of
the volume treats the linkage between the various sources of informa-
tion and is organized around four major sections: Methods of
Analysis, Descriptive Results, Integrative Analyses, and Discussion.

Overview of Previous Volumes

The primary goal of the study was to examine he relations
between current schooling practices and the language and reading
achievement of a large sample of low income Hispanic children who
began their initial schooling in bilingual classrooms. More
specifically, the study sought to provide information that could
result in greater insights into what constitutes a favorable learning
environment for children from Spanish-language backgrounds, what
instructional ser.uences and events promote successful and efficient
learning of literacy skills, and what the language and literacy
outcomes of current schooling practices are for these youngsters.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on a careful examination of the instructional program -- not
just the label over the classroom door, but the program as actually
implemented by the classroom teacher.
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PRECURSORS

Language Samples
Stanford Foundation Skills Test
Oral Language Proficiency Tests
Teacher Ratings

Cognitive Style Indices
Cartoon Conservation Scales

INSTRUCTION

Reading and Mathematics Obser-
vation System

Teacher Checklist
Attendance

Inventory of Bilingual Instruc-
tion

Survey of Teacher Language Skills
Teacher Cognitive Style

ACHIEVEMENT

Interactive Reading Assessment
System

Standardized Tests
Informal Reading Inventory

Figure I. Data structure for the SEDL Bilingual Reading Study.
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Educators have raised several issues about the most effective wayto help bilingual children become proficient readers of English.
These include (a) valid assessment of the student's ability in the
languages of the home and of the school, (b) the optimal balance of
normal instruction in both languages, (c) the most effective transferof skills from one language to the other, and (d) bilingual supportwithin the classroom environment. A major thesis of the TeachingReading to Bilingual Children Study is that addressing these issues(and others) requires a comprehensive and ecologically-valid
investigation of-ti, linkage between the child's language and the
language of instruction.

To accomplish the goals of the study, more than 300 children in
20 schools in six school districts and taught by more than 200
teachers were tracked from kindergarten through second or third grade
(fourth grade in some cases) -- a critical period for the development
of literacy.

The study carefully examined the children's language on entry
into school and thereafter. Standardized test data were collected and
examined, as were other more detailed sources of language and readingdata. Systematic observation was carried out in the classroom.
Information was gathered about the teachers' instructional plans, andthe nature of the instructional program was carefully documented.

The students' entry skills and subsequent achievement in the
various components of language and reading were examined, and the
students' rates and patterns of growth were investigated in relation
to the instruction each student received.

Major Findings: Precursors, Instruction, Achievement

The primary analyses of the data from the study aimed toward four
basic outcomes:

o.. Precursors. Descriptive information using validated
precursor profiles typically found in bilingual children on
entry t-) schools throughout Texas.

o.. Instruction. Class-level descriptions of the approaches
used to teach reading to children from bilingual backgrounds
in the state.

o., Achievement. Development and validation of a set of
longitudinal achievement indices that could be used to
assess growth in the various components of reading in
English and Spanish.

o.. Linka e. Development and validation of a set of procedures
of r measuring the linkage between reading achievement on the

one hand, and precursor and instructional indices on the
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other hand, taking into account the possibility of interac-tions between precursor profiles and response to type ofinstruction.

For the convenience of the reader, the results of the analyses ofthe three data sets above (Precursors, Instruction, Achievement),reported in previous volumes, are summarized and discussed below.

Precursors

Language and related cultural differences have been identified askey factors in the educational failure of minority students both byeducators and by the courts. Similarly, it is well documented thatthe student's experiential
background and level of social, emotional,and cognitive development at entry into school (i.e., readiness tobenefit from formal instruction as provided in the schools) arerelated to student academic progress. An important question foreducational practice and policy centers around the schools'

responsibilities in these matters.

To address the issue of language and cultural differences,
special language assistance programs, often under mandate by stateand/or federal legislation, have been implemented in the schools. Thegoals of such programs are to concurrently develop English languageproficiency while at the same time ensure progress in academic skillsachievement. Special assistance, in the form of English-as-a-SecondLanguage classes, has been provided over the years in some schools inan attempt to meet the first of these needs, but it was not until thepassage of the Bilingual Education Act in 1968 that schools generallywere encouraged to include instruction in the native language of thestudents to address the second of these (academic progress whileacquiring the necessary English skills).

The besv, means by which to accomplish the above goals have notbeen clearly et*blished. The nature of the population to be served,as well as local resources and educational philosophies, has givenrise to a variety of organizat,onal structures and instructional
approaches for the delivery of special language assistance programs.Such variation among programs was observed and documented in thepresent study. While each of the Texas school sites was subject tothe Texas Education Agency's regulations and guidelines, local
conditions (e.g., locale; concentration of Hispanic students withinthe school population; resources; qualifications, experience, andskill of the school's professional staff; perceived needs of the
students; extent of use and role of Spanish in the wider community)
affected school practices. Notable differences among these were inlength of stay of students of particular language categories in
bilingual programs, extent of use of Spanish during instruction and inthe school environment, point of onset of reading instruction in
English for students who began their initial reading instruction inSpanish, and availability of preschool programs.



To address the "readiness for school" issue, Texas, along with
several other states, ;,as recently mandated school-based programs for
four-year-old youngsters. During the course of the present study, the
existence of such programs at the Texas sites was spotty. Those thet
were in existence were supported for the most part by local funds and
were limited in the number of students served.

Oral Language Growth

The students in the bilingual sample were deemed by their schools to
be Limited English Proficient, as determined by their performance on a
standardized test of oral proficiency given in the Fall of their kin-
dergarten year, and were therefore enrolled in bilingual kindergarten
or first grade classrooms when they entered the study.

For the purpose of assessing the students' oral language
abilities and monitoring their language growth, three types of
language measures were used in the study: (a) an oral language
proficiency test, (b) teacher ratings, and (c) audiotaped interactions
-- language samples.

The oral language proficiency test used by each of the sampled
Texas school districts was the Language Assessment Scales - LAS,
except for one year in one school district. The students' entry
protocols were collected from the school districts, and both the
English and Spanish versions of the LAS was readministered by SEDL
staff to the target students in the Fall of each subsequent year. In
addition, the teachers were asked to observe the language performance
of the target students in their classrooms and then to rate, on the
basis of a set of descriptors, the language performance of their
students on a five-point scale for each of four language components
(pronunciation, grammar, vocabulary, comprehension) and for a fifth
category identified as "Overall Communicative Skill." Finally,
audiotaped speech samples were taken once a month from selected target
students on a rotating schedule in three communication settings: in
the classroom, in the home, and either on the playground or in other
non-instructioaal settings within the school.

Analyses of the oral language data suggest the following:

o.. The students in the sample, on en"ry into school, varied
considerably in their degree of bilingualism.

o.. The students, generally, made considerable progress in
acquiring skill in English; less growth was observed in
their performance in Spanish.

o.. Site differences were apparent in the students' facility in
Spanish and in English on entry and in their subsequent
growth in each of the languages.

o.. Site differences were also observed in the patterns of
language choice, both at entry and over time.
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o.. The students' oral language proficiency varied, in bothlanguages, as a function of the type of measure used (orall .'nguage proficiency test versus teacher ratings) as well asby the type of task within a given measure (story retellingversus discrete items that required
short-ilswer responses).

o.. When compared to teacher ratings, the oral language profi-ciency test used appeared to underestimate the students'ability in both languages at entry and, at higher grades, tooverestimate their English abilities and underestimate theirskills in Spanish.

A number of critically
important ins:ructional issues surroundlanguage assessment. Primary among these is the question of adequateand accurate assessment of the oral language abilities of young chil-dren. Objective measures, such as the currently- available standard-ized oral language

proficiency tests, hr. been widely criticized.The widespread dissatisfaction with these measures arises from thebelief that these tests do not reflect the totality of the languageresources that children
possess, nor do they adequately predict chil-dren's ability to perform in the school setting. Further dissatisfac-tion arises from the concern that formal testing of young children',language may in fact be measuring many things other than language(e.g., general readiness for school; knowledge of test taking).Subjective measures, such as teachers'

ratings, have been maligned bysome who point to the "human element" that comes into play with suchprocedures. Natural, or free speech, samples avoid some of the poten-tial pitfalls of other types of measures, but they, too, have theirlimitations.

Issue: Valid language assessment. The SEOL research staff,fully aware of the limitations of the various kinds of measures and ofthe hazards involved in oral language
assessment (given the state ofpresent knowledge about what constitutes oral language proficiency andhow to assess it), employed multiple measures in an attempt to obtaina reasonably accurate index of each student's oral language abilitiesand patterns of language choice over time. Analyses of the oral lan-guage data strongly suggest that none of the existing measures bythemselves provide adequate information on which to base educationaldecisions. Use of a variety of measures and procedures can, webelieve, provide a reasonably accurate index of the student's orallanguage abilities. However, this process is time consuming andrequires skill and expertise that often is not readily availablewithin most school districts. Given that results of oral languageassessment figures prominently in a number of educational decisionsregarding schooling practices for language minority children (e.g.,identification, program placement, termination of special services),further research is urgently needed to determine not only effectivebut practical means for assessing the oral language profit

students.

Issue: Language and program placement. When examining languageas a precursor sk.11 for reading achievement,
additional instructional

6
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issues emerge. First, to what extent does the child's language at thetime of entry into school determine program_placement? By legislative
mandate, all children in Texas from non-English language backgroundswho, at entry into school, score at or below a predetermined cutoff
score in English on the district-selected oral language proficiency
test (the LAS in most cases) are placed in a bilingual educationprc um, which implies some use of the hum:: language (e.g., Spanish)for .:nstruction for some given period of time. Thus, the issue hereis not one of access to the program but rather the accuracy and
adequacy of the information on which placement decisions are made.

Issue: Language and actual program. Second, to what extent does
the child's language at the time of entry into school determine the
actual instructional program delivered? The teacher's perceptions ofthe language abilities and instructional needs determine to a
large extent the instructional treatment delivered to the student.
Therefore, even in bilingual classrooms, use of the home language for
instruction for a given child or group of children will vary, both as
a medium of instruction and for support within the classroom
environment. Length of stay in the program is also determined to
a large extent by the teacher's perception of a student's readiness toperform in an all-English classroom, as well as by prior instructional
treatment and the student's progress In acquiring English. In the
present study, the majority of the students (approximately two-thirds)did not receive any reading instruction in Spanish, although all were
enrolled in a bilingual program when initially selected for
participation in the study. With the exception of one site which
showed rapid exit from bilingual reading programs, students who did
receive Spanish reading instruction were likely to stay in those
reading programs for at least two years.

Issue: Language and reading achievement. Finally, to what
extent does the child's language at the time of ent.y into school
affect subsequent reading achievement? Two issues are involved here:
choice of language for initial reading instruction; relationship
between oral language development and reading acquisition.

It is generally believed that reading is a single process and
that having learned to read in one language, reading in another known
language is a matter of transferring and extending one's existing
knowledge and skills. It is also generally believed that bilingual
children learn to read more easily and more efficiently when their
initial reading instruction is provided in their stronger language.
Therefore, transitional bilingual education programs may provide
initial reading instruction in Spanish for cilo.ren who are clearly
Spanish dominant and are limited in their English skills at the point
that formal reading instruction is begun (usually in first grade). In
the present study such instruction was provided for approximately one
third of the students. While all of the students in the sample were
deemed by their schools to be Limited English Proficient on entry into
school and were enrolled in bilingual classrooms when they entered the
study (as kindergarteners for the most part), subsequent placement and
instructional decisions resulted in initial reading instruction in



English for the majority of the students. Some students weretransferred to a regular mainstream program at the end of theirkindergarten year, presumably because they had either made rapidprogress in acquiring English and were therefore no longer consideredLimited English Proficient or because their English skills had beenunderestimated in their entry language assessment. Other students inthe sample scored low in both languages (or were perceived by theirteachers to have attained less than adequate oral language developmentin either language), and therefore it was presumed that Englishreading instruction would be as appropriate for these children aswould Spanish reading instruction. Yet other students who remained inbilingual classrooms in first grade and received initial readinginstruction in English may have gained sufficient skills in English tobegin such instruction but were deemed in need of support in the homelanguage in other curriculum areas. Thus, contrary to popular belief,not all children enrolled in bilingual classrooms receive reaainginstruction in their non-English home language.

The literature is replete with studies that have shown amoderate-to-strong relationship between oral language
development andreading achievement. Knowledge of the language being read is at theheart of the reading process. Reading is a derived skill in that itbuilds upon oral language and requires the translation from writing toa form of language from which the reader already is able to derivemeaning. To learn to read, children must bring their knowledge of thespoken language to bear upon the written language. A well-developedsystem of oral language assumes a functional vocabulary and theability to discover the structure and meaning underlying spokenutterances. It also assumes a rudimentary ability to reflect uponlanguage that allows children to discover the properties of spokenlanguage that are central to the correspondence between its writtenand spoken farms (e.g., awareness of segments of speech at the levelsof word and subunits of words, awareness of relationships among wordsin text, as well as among higher-order

structural units such asclauses and sentences).
Children who do not have a well developedunderstanding of the communicative process at entry into school oftenexperience difficulties in learning to read and therefore fall behindthe school's expectations in academic progress. Well designedpreschool programs, along with parent involvement components of schoolprograms, have gained support as a means of enhancing the languagedevelopment of young children.

Pre-reading Skills

Underlying the general skills that are critical to acquiring newknowledge and skills (e.g., attention, memory, verbal fluency, effectsof previous learning) are a set of independent
component skills thatare intimately related to the acquisition of reading. These includedecoding, word meaning or vocabulary, sentence and paragraph

comprehension, and text comprehension. Assessment of the students'
pre-reading skills at entry into the present study revealed thefollowing:
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o.. The overall sample of students came to school with
suf.icient skills to begin literacy acquisition -- they did
not appear to be academically disadvantaged.

o.. Approximately one-half of the sample of students came to
school knowing the letter names of the English alphabet,
which has been found to be a good predictor of early English
literacy exposure.

o.. Knowledge of the Spanish alphabet was negligible, but
expected, given its different treatment in the language and
culture.

o.. Sight-word recognition was minimal in both languages, but
higher in English than in Spanish.

o.. Visual matching skills were already highly developed.

o.. Auditory segmentation skills could readily be acquired with
familiar words by most of the students, with higher
performance with English words than with Spanish words. The
transfer of this skill to novel items was difficult for
some.

o.. Vocabulary knowledge was high, with slightly greater
strengths in English.

o.. The formal dimensions of schooling and text (as measured by
listening comprehension) appeared to be new to many.

o.. Transferability across languages is suggested by the follow-
ing correlational patterns in the data: (a) visual matching
tasks and the metalinguistic task of auditory-phonetic seg-
mentation possess a degree of transferability between the
two languages. (b) the linguistic tasks tapping vocabulary
knowledge and comprehension are independent across (but not
within) the two languages, and (c) alphabet TWWidge and
sight-word recognition tend to be related across the two
languages.

skills To whatextenricsdeveopmentat entry affect
subsequent reading achievement? The correlational patterns between
student performance on the pre-reading measures and the reading
achievement indices can be summarized as follows. First, knowledge of
the English alphabet at kindergarten entry was found not only to be
generally related to English literacy skills at first-grade entry, 'ut
als3 to subsequent growth in decoding and reading acquisition. Knowl-
edge of the Spanish alphabet, however, did not carry such widespread
predictive power for Spanish literacy development, neither for entry
skill nor for subsequent growth. Kindergarten skill in decoding and
oral language was related to such skills at first-grade entry, within
both English and Spanish; but for English, some of these entry skills
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were further related to subsequent English literacy growth (segmenta-
tion to decoding growth, and oral language to reading growth).

Clearly, children's knowledge about literacy at entry into schoolhas an impact on their reading achievement both in the early stages ofliteracy acquisition and in later reading achievement. An important
question for educators is, "Can instruction change the relative levelof attainment in literacy that is predicted by individual differences
between children in their knowledge about literacy on entry intoschcol?" A number_of studies have shown that differential progress inthe acquisition of literacy is related to the quality of the instruc-
tion delivered to children. The problem remains, however. Childrenwho are well prepared at entry to take advantage of what the school
has to offer progress at the rate of at least a year of growth for a
year of instruction; children less prepared often get off to a slow
start, and even if they progress at the rate of a year of growth for a
year of instruction, they still lag behind their more advantaged peers
az, they progress in school. A challenge for the schools is to find
means for helping the less academically

advantaged children become
better prepared to benefit from instruction and for accelerating theirgrowth in the early years so that they can keep pace with the general
school population of their same age.

Instruction

A coordinated system of classroom observations and teacher
interviews provided rich and extensive data on the instructional
program each target child receil d over the course of the study. Themajor findings concerning the d...ensions of instruction assessed in
the study are summarized below.

Of the 250 bilingual students in the sample, 70 students (28%)
began reading instruction in Spanish. Of those, some received Spanish
reading instruction for one year before being transferred to English
reading; others remained in Spanish reading for two, three, or four
years, with most being transferred to English reading by the end of
third grade.

Analysis of the instructional data suggests that the teachers
generally implemented the instruction they had planned, as indicated
by a close match between the instruction observed and what teachers
said that they were going to do during a given period. Instruction in
Spanish and English was similar in terms of the instructional
dimensions assessed in the study.

In general, the instruction delivered may be characterized as
follows:

o.. The size of the instructional groups for reading ranged from
aboutTT in the early years to about 15 in the later grades.
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o.. The teacher (as opposed to an aide or some other
"instructor") was associated with the target students about
two-thirds of the time.

o.. The role played by the teacher tended to be one of
facilitation (rather than direct instruction) in the
aggregate.

o.. The lab ua e of instruction tended to be English during theEngl rea ing classes and Spanish during the Spanish
reading classes, but with some English used during the
Spanish reading period.

o.. About half of the instruction time devoted to reading
instruction during the first and second grades was focused
on decoding; this fell to abut 30% by fourth grade.

This instruction tended to involve non-explicit letter-sound
pairings for each of the grades (e.g., children were shown a
word on a flash card and were asked, "What does this word
say?" or were asked, "What is the name of this letter?");
little explicit letter-sound work was observed (i.e., direct
instruction in or practice on tasks that required the child
to overtly focus on a specific isolated linguistic element
and relate it to its graphic representation).

o.. The amount of time spent on developing word meaning was
small.

o.. About 30% of the instructional time was on instruction in
the meaning of sentence and texts (comprehension) in the
first three years, with a slight increase in the fourth
year.

The quality of this instruction was fairly stable across
years, and was generally non-explicit (e.g., favoring a
focus on literal facts over making inferences).

o.. Independent work accounted for about half of the
Mitructional time during the first two years, dropping to
about 35% in the following years.

o.. The level of formal language demand (i.e., the extent to
which the activity or task required interaction with
connected instructional text either oral or written)
observed in both independent and group work was low,
starting at a relatively low level in the first year, ani
increasing to mid level by the last two years.

o.. The primary materials used in instruction tended to be basal
readers accompanied by workbooks, worksheets, and
chalkboard/paper/pencil activities.
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o.. The number of nonenaaged students was low; productivity wasrated medium each year, while noise tended to be low.

Typically what was seen when observing in the classrooms, viewingthe observation protocols, and reviewing the teachers' instructionalplans was the traditional basal reading lesson conducted in smallgroups and strongly influencea by the content, sequencing, and pacingof the teacher's manual.

The summary data on which the above descriptions were based weresubjected to factor analysis in order to reduce the number ofinstructional indices. In both the English and Spanish data sets,seven factors were derived. The seven factors identified in theanalysis of the English observational data included the following:

u.. Engaged Text Time, an index of reading time where students
were engaged with text materials.

o.. Direct Group Instruction, an index of direct instructiondelivered by an instructor and which was aimed at groups ofstudents, rather than individuals.

o.. Quality of Formal Language, a measure of the formal language
demands made upon the students.

o.. Amount of Decoding, a measure of the relative amount of timedevoted to instruction in decoding.

o.. Productivity, an index of the conditions promoting high
individual student productivity.

o.. Secondary Materials, a measure of relative usage of
secondary materials (though this interpretation is
oversimplified).

o.. Number of Students, an index of the number of students
constituting an instructional group.

The factor solution derived from the Spanish data was similar tothat derived from the English data, with five of the seven factors
containing many of the same component variables. The seven factors
identified in the analysis of the Spanish observational data included:

o.. Quality of Formal Language (corresponding to the third
English factor derived).

o.. Direct Group Instruction (the second English factor).

o.. Engaged Text Time (the first English factor).

o.. Number of Students (the last English factor).

o.. Amount of Decoding (the fourth English factor).
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o.. Secondary Materials, an index of both the quality and
quantity of secondary material usage (only tangentially
related to the sixth English factor).

o.. Control, a complex factor without an English correspondence,which is essentially an index of the number of management
interruptions.

Educational research over the last 10 to 15 years, conducted
primarily with students from the general school population, hasproduced a well-founded knowledge base that allows educators to pintwith confidence to characteristics and actions that differentiate
between instructional settings in which students successfully master
the learning goals rat out for them and those in which students areless successful. It identifies and describes what effective teachersdo and how effective instruction is accomplished in effective
!chools. Similarly, :-,ome of the most eminent reading experts claimthat the best teachers the best schools know how to turn students
into proficient readers.

Research in bilingual education and related topics has also
accumulated a substantial knowledge base in the last 10 years. Thefocus on academic achievement prior to and in the early part of thedecade led to more and more investigations into the interaction
between differences in the languages of instruction and the language
of the student. This in turn uncovued a variety of variables which
led to research into school and classroom climate, teacher and student
variables, and pedagogical, socio-cultural, and legal issues. Thus, a
considerable body of research exists that speaks directly to issues
related to language minority education.

When examining the findings from the instructional data from the
present study in relation to the knowledge base contained in the
literature referred to above, one finds instructional patterns and
teacher behaviors that are associated with (a) student academic gains
in monolingual classrooms, (b) successful practices in bilingual
classrooms, and (c) less reading gains in monolingual classrooms.

Factors present in the data that are associated with student
academic gains and successful practices in both monolingual and
bilinnual classrooms include the folTowing:

o.. Strong focus on academic work; time spent working with
textual materials (as opposed to time spent with puzzles,
games and toys).

o.. Time allocated to reading and academic verbal interaction;
20 to 30 minutes allocated to reading group direct
instruction.

o.. Use of active teaching practices; a great deal of
instruction from and interaction with the teacher; time
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spent in small groups (as opposed to one-on-one);
interactive on-task instruction; student ;gaged time.

o.. High achievement expectation;; use of tasks of appropriate
difficulty level that challenge the students but which allowconsister: success.

o.. Efficient classroom management; allocated instructional timedevoted to instruction; classrooms that are relatively freeof major-behavioeal discrders.

Additional factors associated with successful bilingualclassrooms include the following:

o.. Use of the home language with 14mitnd English Proficient
students some of the time.

o.. Use of English primarily during English-medium instructionalperiods and Spanish primarily during Spanish - medium
instructional periods.

Factors associated with less student ains in readin in thepresent study and in research on mono ngua s u en s may
summarized as follows.

o.. Amount and quality of decoding instruction (inappropriate
amounts or timing of such instruction; non-explicit
instruction on letter-sound pairing); lack of evidence of
teaching children strategies for achieving pronunciations
that are both systematic and correct, helping children
understand the rules of and significance of syllabificationfor decoding, absisting children in efforts to blend
sounds to produce syllables or words.

o.. Limited at',ention given to explicit instruction to dev:lop
vocabulary (word meaning) and higher-order comprehension
strategies (beyond those of comprehension of literal facts).

o.. Abilitu grouping of students, which ma; not to in the best
interest of low achieving students. Children who get
assigned to the lower groups may get locked into an
instructional track in which, the range of instruction
deliered is such that these students have limited
opportunity to 'earn more than a narrow range of the skills
and content needed to become fliJent readers.

o.. Extensive use of seatwork assignments for low reading group
students. Recent .esearch suggests that seatwork is
qualitatively a different experience for lower achievers
than for high achievers. The two groups differ in terms of
fluency of their answers and the appropriateness of
strategies used. This may explain wily achievement
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difference widens over time. Low achievers are spending
less of their seatwnrk time in beneficial ways.

Issue: Quantity and qu..lity of instruction. To what extent doesthe quantity and quality of the instruction delivered to bilingual
children affect reading achievement. Of the many factors that impactstudent progress in reading, instruction is the one factor for whichthe schools have primary responsibility and over which they have themost control. Therefore, identifying instructional patterns that areassociated with success and failure, both in the early stage of
reading instruction and in subsequent years, is a critical issue
surrounding improvement of practices for all children.

Issue: Nominal instructional program. To what extent does
amount of reading instruction in Spanish (i.e., the number of years of
reading instruction in Spanish prior to entry into exclusive English
reading instruction) delivered to Limited English Proficient Hispanic
students predict reading achievement in English? The issue of choic
of language for initial reading instruction was discussed above
(Issue: Language and reading achievement). The focus of the issue
here is the amount of instruction (or the duration o: the instruction)
for children to receive maximum benefit from such instruction. In theTexas schools in the sample, criteria for transition from bilingual
programs to all-English medium classrooms included a specified level
of achievement in Spanish reading. In general, the children whoremained in the Spanish reading programs the longest were children who
were having difficulty in learning to read. Thus, one would expect aninverse relationship between number of years of reading instruction in
Spanish and reading achievement.

Student Attendance

Patterns of attendance in school have been shown to be related toachievement. Children from agricultural migrant families are often
withdrawn from their home schools in the month of April to accompany
their fawdlies as they move from place to plat._ to harvest seasonal
.:raps. Typically, these children have little or no additional formal
scnooling until they return to their home schools, often a month or so
after school starts in the Fall. Approximately one-third of the
target students in one of the sites in the study was from hligrant
families.

Attendance at the each of the sites was relatively stable. Most
absences were short-term and were usually related to illness or family
emergencies.

Issue: Attendance and achievement. 'so what extent does
attendance affect reading achievement. Except in the case of the
migrant children, attendance at school we relatively normal and,
therefore, would not be expected to be a strong predic;.or of reading
achievement in the prese. study.
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Reading Achievement

A primary purpose of the study was the investigation of patternsof growth in reading achievement. The study employed multiple
measures for assessing each of the major components of skilled reading(vocabulary knowledge, decoding, and text comprehension), and for thebilingual sample, monitored such growth in both Et. 'ish and Spani,..).
Presented below are summaries of the data obtained from two of thesesources: the Interactive Reading Assessment System (IRAS) andstandardized achievement test scores.

Interactive Reading Assessment System (IRAS)

The IOC, an individually administered diagnostic assessmentsystem designed for research application, provided the primary indexof reading growth for each student. Modelled after the informal
reading inventory, the IRAS provides independent measures of several
component skills essential for fluent reading.

The materials in the test were selected to cover a wide range of
skills and knowledge in the areas of reading and oral language from
the level usually expected of a mid-year first-grader to that of ajunior high school student. The areas of knowledge assessed in thesystem include: reading of isolated words, definition of common words
within and beyond the student's reading vocabulary, and selected wordanalysis skills based on the pronunciation of synthetic words.
Comprehension of connected text is also assessed in several contexts:reading and listening comprehension of both narrative texts (typicalof those found in reading texts and literature series), and more
difficult expository texts.

The materials within each subtest are ordered by difficulty based
upon grade-level expectations of performance, with each IRAS level
roughly corresponding to a half-grade level. Thus, materials
cortained within the fou-th level o. a given subtest correspond tomaterials which average second grade students should be able to read.

Testing with the IRAS was done in the Spring, and all target
students were tested beginning in first grade and continuing until
exit from the study. All target students in the bilingual sample were
tested with both the English and Spanish versions.

Since entry language skill was found to be significantly related
to subsequent student growth in the various components of reading, as
measured by the IRAS, the data are summarized below both for the
overall sample and for subsamples of students broken out by language
skil' at entry, as determined by teacher ratings. Performance in
English is treated first followed by a summary of student performancein Spanish, Relations within and between the IRAS measures is then
summarized as are those between the pre-reading measures and the IRAS
measures.
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IRAS-Eng.ish,

C For the overall sample, the students entered first grade
with English oral language skills which exceeded the expec-
tations of the growth track model, but which grew in accord
with the model predictions; thus oral language skills were
above grade-level expectations throughout the primary
grades.

o.. The decoding skills of the students were minimal at first-
grade entry, and showed subsequent growth which was above
grade-level expectations (progress in spelling, however, was
slow); thus decoding (of isolated words) was, like oral
language skill, ibove expectations throughout the primary
grades.

o.. Decoding fluency may have presented problems in reading
connected text, as by second-grade exit, the average student
had a reading rate of less than two syllables per second.

o.. Reading comprehension was about half a grade level below
expectation at entry, and showed growth ,lightly above the
expected rate; thus reading comprehension was found to be
slightly below grade level expectations throughout the
primary grades.

0 Students who came to school with relatively lower English
skills showed greater growth in English oral language
capacities, and showed a convergence in such skill in late
fourth grade with those students who entered with higher
English skills. However, the high English entry students
were better able to profit from decoding instruction in that
their initial advantage in decoding continued to expand.

o.. Students with relatively higher Spanish oral language skills
at entry into kindergarten had growth rates in English read-
ing comprehension which exceeded those of students with
relatively lower entry Spanish oral skills. This suggests
that although the development of English listening compre-
hension did not differ for these groups, relatively higher
skills in Spanish at school entry promote the growth of
English reading comprehension.

o.. A significant relation exists between entry level English
skills and reading performance in English. The low English
group began first grade just below grade level expectation,
with subsequent growth that gave about three-quarters of a
grade-level improvement for each year of instruction. The
high English group began first grade slightly above grade-
level expectations, and grew at a rate that was slightly
below grade-level expectation. Thug, by fourth-grade exit,
the hign English entry group was projected to be about a
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half grade level behind, while the low Eng7ish entry gro.tp
was projected to be more than a full grade level lower.

IRAS - Spanish.

0

0

0

In the overall sample, the students entered first grade withSpanish oral language skills which exceeded the expectationsof the growth track model, but which grew at half the
expected rate; thus oral language skills were grade-level expectation at entry, but were projected ,. fall below
grade-level expectations during the primary grades.

The decoding skills of the students were minimal at first-
grade entry, and showed subsequent growth which was slightly
above grade-level expectations (as in English), thus
decoding (of isolated words) was above expectations through-
out the primary grades -- progress in spelling, however, wasslow.

As in English, the data suggest that decoding fluency mayhave presented some difficulty in reading connected text.

o.. Reading comprehension was a grade level below expectation at
entry, and showed growth which was only half the expected
rate; thus, reading comprehension was found to be substan-
tially below grade-level expectation throughout the primarygrades.

o.. Entry level skills in Spanish were related to reading
performance in Spanish. The low Spanish entry students
entered first grade with less skill than the high Spanish
group in the areas of formal language and decoding, but
subsequent growth did not differ. For reading comprehen-
sion, however, the two groups began with the same low-level
skills, but, giver the greater formal language aid decoding
skills of the high Spanish entry group, their growth in
reading comprehension was able to proceed at a greater
rate. This rate, however, was substantially below that
expected from the growth track model, and the data suggest
that the major difficulty for these students was not
decoding skill, but rather, skill in dealing with the formal
language aspects of text.

Relations within and between IRAS measures (English and
Spanish),

o.. Within both English and Ipanish, the relationships found
between the component scales can be summarized as follows.
The hic:' st relationships are generally between the compo-
nent sca s within the three major skill areas assessed
(formal language, decoding, and reading). The correlations
between these skills are strongest for decoding and reading,
somewhat weaker between formal language and reading, and
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weakest betwe decoding and formal language. Thus, the
general correlational pattern suggests that decoding and
formal language skills are relatively independent, with both
needed for growth in reading comprehension.

o.. The correlational pattern between the English and Spanish
indices is as follows: skill in decoding, and to a lesser
degree, in reading, are related across the two languages,
while formal language skills (as expected) are generally
unrelated. There is, however, a general trend for stronger
relationships between a given English task across the set of
Spanish tasks when compared to those relationships for the
same given Spanish task across the set of English tasks --
this suggests that literacy development in English may be
more readily transferable to Spanish than from Spanish to
English.

Relationships between pre-reading and reading achievement
measures.

The correlational patterns between the pre-reading measure and
the reading measure (IRAS) is as follows:

o.. Knowledge of the letter names of the English alphabet at
kindergarten was found not only to be generally related to
English literacy skill at first-grade entry, but elso to
subsequent growth in decoding and reading acquisition.
Knowledge of the letter names in Spanish, however, did not
carry such widespread predictive power for Spanish literacy
development, neither for entry skill nor for subsequent
growth.

o.. Kindergarten entry skill in decoding and oral language was
related to such skill at first-grade entry, withir. both
English and Spanish; but for English, some of these entry
skills are further related to subsequent English literacy
growth (segmentation to decoding, and oral language to
reading growth).

o.. For the cross-language correlations, few significant
relationships were found.

Standardized Reading Achievement Tests

Generally beginning in first grade, standardized achievement
tests were administered to all students in the Texas sites in the
Spring of each year. Three different standardized tests were used
over the course of the data collection phase: the California Achieve-
ment Test, the Comprehensive Test of Basic Skills, and the Iowa TeX.
Orgi-RSkills. Standardized achievement tests in Spanish were not
administered systematically, nor to any great extent, by any of the
schools in the study. Performance of the students on the standardized
reading achievement tests in English may be summarized as follows:
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o.. Performance in English indicates that the students in the
overall sample entered first grade just slightly below
grade-level expectations and showed growth which was also
slightly below expectation -- by fourth grade exit, the
sample was projected to be a full grade level behind.

o.. High English entry students were projected to be about ahalf grade level below expectations at fourth grade exit,
with the Low English entry group projected to be reading atabout the third grade level -- two grade levels below
expectation.

Issue: Site characteristics and reading achievement. To whatextent do socio-cultural factors within the local community affectreading achievement? In addition to issues related to language andinstruction discussed above, factors associated with community
environment undoubtedly played a role in shaping the growth patternsof the students. These include, but are not limited to, locale
(proximity to the U.S.-Mexico border and the community's orientationto communities across the border), geographic isolation, and concen-tration of Hispanics in the school and community. They also includethe extent to which the two languages are used in the community, aswell as the role of the home language in the affairs of the home andof the community; attitude of the student and others toward the main-tenance of Spanish and/or the acquisition of each of the languages;
and the extent to which written materials and formal usage areavailable to the students in each of the languages.

The remainder of this volume addresses the various issues
identified above. More specifically, it assesses the degree to which
various entry skills and instructional program indices can account forabove or below average skill in each instructional year with respectto the set of component reading skills which were of primary interest
(decoding, listening comprehension, and reading comprehension).

METHODS OF ANALYSIS

Overview

The purpose of this section is to describe the methodology
employed to integrate the several data sources that were obtained in
the study. The section begins with a consideration of the nature of
the analytic problem. On the face of it, " integrating the findings"
has a simple intuitive meaning, but this goal actually can be inter-
preted it several ways. Next we consider various methodological
strategic b that might Le taken in approaching the task of integration,
and the strengths and difficulties of each.

The major portion of the section comprises an account of the
method that has actually been employed, together with a discussion of
the advantages and disadvantages of this particular methodology.
Briefly, for what is best viewed as a preliminary analysis of an

20 8 3 (t_i



extraordinarily complex and challenging data base, we have used a"rough and ready" method that allows us to gain some sense of thestructure of the data. The primary outcome measures are all from the
Interactive Reading Assessment System (IRAS). This instrument yieldsseveral measures in both English and Spanish, For each year that astudent was tested, a deviation was computed between each of the stu-dent's IRAS measures and the aggregate growth track irdex summarizingaverage performance during that year. The IRAS deviations for eachyear were then submitted to a regression analysis in which the predic-tors were oral language

classification on entry to school, reviousYear's performance on the corresponding IRAS measure, nomina rogramcate or or the number of years of Spanish reading instruct on,instru tonal dimensions as measured by RAMOS and the Checklist,
attendance, and site at which the school was located.

For statistical convenience, Aost of these indices were standard-ized by year. Factor scores were used to summarize the instructionalvariables, and linear contrasts to represent the categorical vari-ables. The primary goals of the analysis were (a) to determine thedegree to which the several predictor indices were consistentlyrelated to the outcome variables and (b) to evaluate the structural
patterns of any such relations.

The advantage of this approach is its methodological simplicityand the attendant reasonableness in time and computing costs. Thedisadvantages are a loss of information about the time course of
student growti. and problems that arise from multicollinearity amongthe predictors. Since one of the primary design features of the studywas the emphasis on investigating the nature of student progress oligrtime, the fact that the present analysis does not take advantage of
this feature is regrettable. The decision to terminate data
collecticn for the primary cohort of students when they were in second
grade seriously undercut the longitudinal value of the study, and sothe choice of analytic method is only partly consequential in this
regard. The problem of multicollinearity in this data base is not asserious as it might be, and a more careful examination and refinementof the data structure might reduce the extent of multicollinearity to
negligible proportions. The resources available for analysis of tht:
data structure were quite limited, however, and primary attention has
gone into assuring the trustworthiness of the data base (substantial
cross-checking was done) and adequate documentation of the information
for purposes of secondary analysis.

Despite the roughcut character of the method employed in this
volume, the findings have proven quite informative, as will be seen in
thy sections that follow. Variations in student achievement are
predictable from the information gathered in the study, and the
patterns of performance are related both to the precursor factors
(including measures from the previous year), but also to variations in
the instructional program. The present effort at integration is best
viewed as yielding insight into the informativeness of the data base;
more sophisticated analyses, building on this foundation, can



certainly provide a more precise and detailed account of the specific
effects of instruction on performance.

The Analytic Question

What does it mean to "integrate the findings" from the study?The previous volumes have described the hypotheses that motivated the
investigation, the design for identifying the sample of districts,
schools, classrooms, and students, and methods of instrumentation fordocumenting various dimensions of growth in 'anguage and reading
achievement along with the precursor and .nstructional factors that
were identified as candidate variables for explaining student growth.The descriptive findings for each constellation of measures have been
presented; we view many of those as of substantive importat.ce in theirown right.

In its original conception, the study held the vision of a
"natural experiment." By locating the appropriate array of districts
and school sites, it would be possible to assess the effects of
different approaches for handling the needs of students who were
bilingual on entry to kindergarten or first grade. If this vision had
been realized, then integrating the findings might have been rela-
tively straightforward, using the standard experimental model as a
paradigm. The precursor measures, in particular oral language classi-
fication, would provide an index of aptitude. The instructional
measures would confirm the nature of the different treatments. Any of
several analytic techniques could test the two primary questions that
arise from this design:

Do the different treatments lead to differences in act, evement
that are statistically trustworthy and practically substantial in
the aggregate?

Do the effects of the treatments vary as a function of student
aptitudes, such that there are interactions between treatments
and aptitude that are statistically trustworthy and practically
substantial?

The research literature provides a rich array of examples of this
genre, using either multiple regression methods (e.g., Cronbach &
Snow, 1977) or analysis of variance with block assignment (e.g.,
Calfee & Piontowski, 1984). If this approach had proved workable,
"integration" would be most simply represented by the two questions
posed above.

As it turned out, the "natural" world of the schools did not in
this instance provide a clearcut foundation for experimental compari-
sons. As was seen in Volume 2, the bilingual programs in the sample
were not clear exemplars of well defined hypotheses of any sort.
Specification of the program by districts and schools was at a fairly
general level. Implementation of thesL general policies varied from
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school to school, from teacher to teacher, and from year to year. The"treatments," in short, proved to be highly variable.

In addition, instructicnal and situational factors not directlyrelated to the type of bilingual program clearly emerged as signifi-cant candidates for explaining variation in student growth. Some ofthese factcrc are clearcut: the ?,mount cf time allocated for reading,the curriculum objectives, the teacher's organization of the class forinstruction, the management of the class, the type of materials, andso on. Other factors were more difficult to isolate because of situa-tional confoundings. Students are not assigned to either scl'nols orclasses at random. As a consequence, student. at some sites were morelikely to be in class environments where (a) miny of their peers weremore or less fluent in Spanish or English, (b) teachers were or werenot oilingual, and/or (c) the program did or did not place an emphasison parallel instruction of some sort in both English and Spanish. Inshort, the need was for a method of describing the students' instruc-tional environment as a multi-dimensional array of partly confounded
factors.

Then there is the question of how best to assess student
outcomes. The standard answer to this question has typically beenthrough reliance on standardized achievement tests. We have foregonethis route for several reasons, including our convictiln that these
instruments are not directly representative of reading skills and
knowledge, but are also influenced by overall adjustment to school and
test-taking skills, among others. IRAS was chosen as an alternative
more directly reflective of the various components that make upliteracy. While we think that this choice was justified by theresults, two complications are attendant on it. First is the factthat the several components, because they are not highly correlated
and hence do not reduce to a single factor, call for some type of
multivariate analysis.

Second is the question of how to deal with changes in performanceover time. IRAS measures were designed to follow a linear growth
track, and the design was generally effective in realizing this designgoal in the aggregate. In an ideal torld, the growth track model
could have been used to derive two indices for each of the IRAS compo-nents for each student: estimated level at time of entry to school,and rate of growth over the elementary school years.

Unfortunately, the simplest form of the growth track model can be
rejected as an adequate representation of student performance for two
reasons, one of which is artifactual and can be remedied, the other of
which is substantive and might prove valuable as a basis for a more
sophisticated assessment of the outcomes of the study. As to the
first matter, all of the measures were bounded at both the top and
bottom of the scale, the latter of necessity (if a student cannot read
at all, there is no way of extending the scale below "zeros), the
former because of limited resources (more difficult materials could
have been created for the more able students in the later grades, but
we simply did not have the staff and time for this task). These
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bounds do not show Up in the aggregate charts in Volume 5, but they doappear in the data for individilal students with sufficient frequencyto compromise the growth track model. These boundary effects can bedealt with in several ways. The upper-limit effect can be handled by
extrapolation (once a student h.s reached the top of the scale,
assuming that progress is relatively linear up to that point, then
project performance beyond the ceiling). The lower-limit or flooreffect can be reconciled in a similar fashion, but with less confi-
dence about the meaning cf the procedure (presumably one is assessing
varying degrees of "reading readiness" or the lack thereof by
projecting below the zero mint on the scale for a given IRAS index).

The second reason for nonlinearities over years in the IRAS
indices is more substantive in character. The growth track conceptcan be viewed as a particular way of representing a learning curve.As such it is based on a number of assumptions. One of these is that
the set of items that comprise each of the IRAS components comprise
materials of constantly increasing difficulty; it is the constancy
that leads to a linear change in performance. The method of choosing
the materials to obtain constancy was strictly empirical, basedlargely on the vocabulary counts that are also employed by the
publishers of basal reading series in the design of instructional
materials. Thus, the differences between successive levels of IRASfollow the publishers' guidelines. This strategy has a practical
basis, and entails no assumptions about "what might be." The fact
that most of the IRAS components change linearly in the aggregate over
grades speaks to the success of the strategy in achieving the designgoal.

Another assumption of the growth track concept is the constancyof the instruction provided to the individual student. That is,
suppose that a student progresses through the various levels of a
Nasal series at the normative rate suggested by the publisher. Then
we would expect progress on the various IRAS components at a steady
straightline rate. We know, however, that not every student pro-
gresses at the normative rate. A detailed accounting of differences
in student provess through the basal curriculum was documented as
part of the study; another result of the limited funding provided for
data analysis is the decision to forego this type of analysis for
these data, and the analysis of the informal reading inventory
protocols that were obtained to match the curriculum progress.

In any event, data from the study shcw that whereas some students
made normative progress, and a few moved at a faster rate (a rare
occurence because of the implications for the teacher in the next
grade), many students did not move through the materials laid out in
the basal series at the expectation for a given grade. Other research
shows that completion of a given level of material, quite apart from
the student's performance on entry `Jo a given level, is one of the
strongest predictors of achievemi at the end of a period of training
(Barr & Oreeben, 1983). The cons. luence of variations in orogress
through the curriculum is the presence of perturbations in the
Linearity of the growth track. A student may not show any gain in
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decoding performance during a particular grade because he or she didnot spend any significant amount of time studying letter-sound corre-
spondences, followed by a year with a teacher who stressed phonics and
consequent gain in achievement -- to the degree that such patterns
exist in the data, then the simplest application of the growth-trackmodel in formulating the analytic question is undercut.

Given all these considerations, the question of how to integratethe various data sources is by no means a simple one. Viewed in the
broadest perspective, we have a multivariate and longitudinal data
structure for a relatively large sample of students with differingprofiles on entry to school, who experienced a multivariate and
longitudinal set of experiences during the three to five years duringwhich our investigators were able to obtain data about these yoLng-sters. To repeat, not all of these data are being considered in theseanalyses. Nonetheless, the most fundamental question can be posed asfollows:

bkpI,y_______atrelationalatterisifandescribethelirAagesbetween experiiiicesoucommeneo.00gcachal-lenge is fhteresting. On the one nand, a simple aptitude-treatment
approach runs into the hurdle of dealing with the multidimensional and
longitudinal character of treatment, aptitude, and outcomes. On theother hand, an ethnographic approach (dealing with the data from eachstudent as a particular configuration) foregoes the strengths of thestudy as a generalizable design in terms of the sample and the
instrumentation; it is not clear how one can aggregate the descriptive
impressions that derive from an ethnographic examination of thepatterns.

The study staff have considered several ways to resolve the
conundrum sketched above. We are of the opinion that analytic methods
exist for realizing the full potential of the data, and some alterna-
tive approaches will be considered in the next section. All of these
are demanding of substantial time and other resources, and so had to
be set aside in favor of a more pragmatic approach. Nonetheless, it
has been interesting to consider "what might have been."

Alternative Methods of Analysis

The tendency, when "blueskying" a problem, is to roam rather
broadly. We will restrict this section to two topics. The first
deals with methods for dealing with the outcome data for each student
as a configuration rather than a collection of data points. The
second speaks to the task of reducing the multicollinearity of the set
of predictor factors so that they also can be dealt with as a set of
relatively distinctive configurations.

Configurations of Reading Performance

As noted above, average performance in reading achievement is not
necessarily typical of any individual. This generalization is of
basic importance in all data analysis, to be sure. The researcher is
obliged to report not just averages but also standard deviations; the



people inhabiting a day care center may be twenty years old on the
average, bit two-thirds of the people are under four while the othersare over thirty, with no one close to twenty!

The IRAS scores present a similar challenge in description, butwith an additional dimension because of the longitudinal character ofthe data. This matter was discussed in some detail in an interim
report (Calfee, Mace-Mat luck, & Hoover, 1982, pp. 79ff); the materialhi that report should be consulted for a more complete discussion ofthe issue. Reading scores vary from the averages reported in Vlume 5in several ways. The averages trace out a growth track that increaseswith grade in school, and that is predominantly linear. Individualstudents may differ from the average in that (a) their intercept ishigher or lower than the average, (b) their rate of growth is higheror lower than average, (c) both of the above are observed, or (d)
their growth track is significantly nonlinear, in which case theestimates of intercept and slope are not well defined.

In the 1982 Interim Report, profiles for several students werepresented to demonstrate these variations. The exhibits spanned arange of possibilities. As mentioned above, boundary 1.!Aits areresponsible for some artifacts in the data. A few students, by theend of first grade, were at the upper limit of one or more IRAScomponents. The instrument does not allow measurement of growth forsuch students. Figure 2, reproduced here from the 1982 Interim Reportdemonstrates the point. This student, by the end of first grade, was
extraordinarily fluent in Spanish, and performed at the upper limit ofthe test in defining and decoding single words.

A second noninformative pattern of growth can be best describedas idiosyncratic. Student 0007, for instance, had an inexplicable
problem in decoding (English) synthetic words when tested at the endof second grade. The drop of almost three grade-equivalents from the
overall trend makes no sense in terms of expected growth trends, andis probably not a v'lid index of the student's actual level of comp-tence. To be sure, IRAS was designed to provide measures of achieve-
ment based on actual performance, but it nonetheless entails a limited
sample of data. Ideally, assessment includes multiple sources of
information about a given domain of skill and knowledge; the judgment
that this student's performance on decodi synthetic words is not
being validly assessed at tne end of second grade is supr'rted by the
parallel assessment of decoding V regular vocabulary, wnich shows a
steady pattern of growth. Mult,o;e assessments, which were provided
in the des,gn of IRAS, are valuable for evaluating idiosyncracies, but
they also provide confirmaticn for the internal consistency of an
assessment system.

IP* profile for student 0007 also illustrates what might be
labeled a- plausible nonlinearities in student progress. Notice that
this youhger's growth from first to second grade in most areas
approximates the normative expectation. E ilish Definitions,
Vocabulary Decoding, Reading and Listening Amprehension, and Spanish
Comprehension, on average, increase from the end of first grade to the
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end of second grade by about one grade-equivalent on tht IRAS scale.
These same indices, however, increase by little or nothing from the
end of second grade to the end of third grade. The lack of growth in
these measures is not rIflective of a ceiling effect; there is roomfor improvement on all of these leasures

A related but distinctive pattern appears in the protocol forstudent 2097 (Figure 3), also from the 1982 Interim Report. Forvirtually all of the English IRAS measures, and for thn Spanish IRASmeasures that emphasize Cecoding, this student shows no evidence ofgrowth during first grade, nor from the end of first grade to the endof second grade. During third grade, however, there is a substantialimprovement in performance, consistent over virtually all the IRASindices and of remarkable extent, so that by the end of third grade
the student is performing more or less at gra4. 'eve'.

We need at th'; point to reiterate a ation in the data set.All of the prop ols that were examined in Interim Report werefrom students no ha,: been assessed three tikes -- at the end of
first, second, and third grades. Most of these students had also beenassessed at the beginning or end of kindergarten, but (necessarily) ondifferent measures. With three data points, it is meaningful to speak
about idisoszlcracies and other nonlinearities. As -oted above,
reduceTflifdli7W/Wthe study meant that for the third and primarycohort, stAents were assessed only at the end of first and secondgrade. Ace.edingly, there is a limit to the value of this data setfor evaluating configurational patterns. As Rogosa, Brandt, and
Zimowski (1"S?) have pointed out Ii their work on change, so-called
two-wave data cannot answer many fundamental 0..estions about thenature of change; more to the point, they cannot answer many fundamen-
tal questions about the relation between treatment factors and extent
of change.

Against the background provided by these examples, and i light
of the character of the data set, we can now present the concept of a
configurational analy..!s, and indicate why we have chosen to pursue an
alternative for the present volume. First, let us note that if tre
assumptions of unlimited ano :onstant growth for individual students
had been consistent with the observed data, t4ien analysis of the entry
point and growth rate parameters of the growth track model would have
exhausted the ''fromation available about individual differences in
student progress. But examination of the student protocols reveals
that in many instanc,7s there appears to be consistent departure from
the simple "constant progress' model. We are lirited to those stu-
dents for whom assessment was available for thrc or four grades, but
even so, the "ember of consistent "inconsistencies" of a meaningful
sort is sufficient to suggest that the model does not tell the entire
story.

One type of sys Aatic vaiation is exemplified by the protocol
for etudent 0007 shown in Figure 2, where initial growth is followed
by a plateau. More typical is the protocol of Student 2097 in Figure
3, where little or no movement- from the baselirr appears until the end
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of second or third grade, followed by a spurt in performance. Thesepatterns are sometimes apparent in only one or two of the IRAS
components: at other times several of the components follow the sametrend.

One can venture various hypotheses about the cause for thesetrends or patterns. A "readiness" hypothesis might hold that thechanges reflect developmental effects, especially for those students
for whom progress is delay2d for a year or two past entry to firstgrade. An "instructional" hypothesis would look to the events in theclassroom as a cause. If the student is provided decoding instructionneither in English nor in Spanish, then it is understandable that thestudent might make little progress in those areas of reading thatrequire this skill. This situation might arise because of the natureof the curriculum materials provided to the teacher, because of thecharacter of the other students in a class, or for a variety cf otherreasons. One can even cn"bine the two hypotheses; the student'sdevelopmental level mis.. lead the teacher to delay systematic
instruction in the abstractions of decoding.

On the other hand, decoding instruction might be provided, but ina situation that was instructionally ineffective. The teacher mighthave trouble managing time or the classroom environment; the program
might rely on worksheets and seatwork; the materials might be at tooeasy or too difficult a level to promote learning; and so on.

Other hypotheses might be entertained. The point of configura-
tional analysis is that departures from average performance trends (inthe present instance, the linear growth track that holds on the
average for most IRAS components) call for an explanation. The most
immediate source of the explanation lie' in the instructional program,for which departures from the average are also available. Thus, thepositive or negative departure of a student's performance on an IRASindex can be compared with the departures of various RAMOS and Check-
list indices from the average. In the 1982 Interim Report, we
compared individual student protocols with corresponding instructionalprotocols, and found several instances of interesting matches: for
students who showed little growth in reading in first and second
grades but male substantial

progress in decoding English during third
grade, the third grade program of instruction, compared with first and
second grade, appeared in these instances to rely more on dir °ct
instruction, to stiziss English, and to employ texts and othe,- printed
materials in a systematic fashion.

V" re the data are sufficient, one can compare any two patterns
by lculating a least squares measure of the match. In this
instance, the patterns are changes in relative performance over time
compared with chances in relative program emphasis over time. Each
student's IRAS protocol represents a pattern that can be represented
as Fitting the standard (linear growth) or showing some degree of
discrepancy. To the degree that one or more of the instructional
program indicators shows a match to the discrepancy (i.c., a close
least-squares match), then we have an indication that the program
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indicator is a factor determining changes in student progress. Thismethod would, in principle, provide a sensitive technique for under-
standing the influence of specific program compor-its on student
achievement. The examples in the 1982 Inter m Report were provocativein this regard.

We have decided against pursuing this methodology for severalreasons. One set of problems has to do with the development of atechnology for carrying out the procedure. Although the approach is
conceptually t:raightforward, it is not immediately obvious how tocarry out the pragmatics. We are not awa- of any standard statisti-
cal routines for computing the measures, nor is there a standard for
assessing statistical trustworthiness of the method.

A n.ore serious problem arises because of the limitations in the
data. The largest cohort of students was assessed at only two pointsit time; the configuration approach is only workable whet, three or
more data points are available. To be sure, ancillary data were
collected that could in principle provide a richer pattern of ;tingeover time but this information was not included in the analysis,
again because of limited resources. Our inability to pursue the
configurational approach is regrettable. The typical approach of
evaluating student achievement at one point in time by precursor and
treatment factors. which will be pursued here in a later section, is
subject to a number of limitations to be noted. The configurational
method represents, in theory at least, an innovative approach to a
question that remains unexplored to the best of our knowledge: What
is the effect on learning of changes in the program during learning?
:ie so-called "N=1" designs found in a number of studies of behavioral
modification treatments verge on this question, but in these studies
both the treatments end the outcomes are typically unidimensional so
that the question of "match" reduces to a latter of change in
performance upward or downward.

Orthogonal Program Configurations

In order to determine the contribution of a given factor on an
outcome measure, it is important to separate this influence from other
competing factors. To the extent that two factors are correlated or
collinear, the investigator will experience difficulty in assessing
t e separable effects of either factor, much less the interaction of
the two. To the degree that the researcher can exert some influence
in the assignment of subjects to various treatment conditions, it is
possible to arrange a design in which collinearity or confounding is
kept to a minimum. In "Gatural" experiments, this degree of control
is impossible. Moreover, natural processes are often such that
confoundings are commcnplace, and such is the case in this study. The
extent and character of confoundings in our data will be discussed
later; for now, suffice it to say that data are subject to a
substantial degree of multiple collinearity (i.e., sets of predictor
factors that are mutually related to one another).
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When the ccnditions of a study do not permit control over
ccnfoundings by random or systematic assignment, the researcher cansometimes employ analytic methods that alleviate the collinearities.
Analysis of covariance is one such method, a. is post roc blocking.
These methods are not entirely failsafe, and uncritical reliance onthem can lead to faulty interpretations. Nonetheless, when used withcaution they can aid in separating the influence of correlatedfactors.

In the present study, the array of factors is sufficientlycomplex that the simpler methods are not immediately applicable. Analternative, which was used with considerahle success in a previous
investigation of Chinese bilingual students in Seattle (Hoover, 1983),is to refashion the set of factors into a collection of nested
orthogonal linear contrasts. This method, like any other, works onlywhen the degree of confounding is relatively modest.

The method can be illustrated by considering two factors that aretypically confounded in practice: verbal ability and the child'sgender. Boys in the primary grades tend to perform more poorly andgirls mom_ highly on tests of verbal aptitude.
Suppose the goal is todetermine the effects of aptitude and gender on reading achievement.

The confounding of the two predictor factors can pose a barrier to the
clear identification of the influence of the two factors. One CLA,
however, normalize verbal aptitude within boys and girls, so that the
aptitude measure now is indexed relative to gender. The redefinitionof aptitude does not solve all problems of interpretation, but it canpresent a clearer analysis as a basis for interpretation.

The same principle can be applied to any set of correlatedfactors. The basic approach is to carefully examine the structure ofthe set of predictors, determine cht relative priority of the several
variables within a confounded set for assessment of the researchhypotheses, and then create a set of nested contrasts that are
mutually independent. The process is tedious, and requires an
intimate familiar4ty with the entire data structure. The payoff is
that the analysis leads to more clearcut results, both for evaluating
the main effects of high-priority actors, and foe assessing potential
interactions among factors.

In the absence of such a reconfiguration of a set of correlated
predictors, the researcher perforce relies on the computer algorithm
to distribute predictable variance among the several variables.
Generally speaking, little provision exists for determining the
presence of interactive effects. In essence, the standard methods for
conducting a multiple regression analysis in the presence of collinear
predictors take the form of a battle of sorts; to the degree that any
group of predictors contains substantial

intercorrelations, the
measured relation of any particular predictor to the outcome measure
is !ikely to reflect peculiarities in the distribution of errors in
both the predictor and outcome variables. Deletion or addition of a
small percentage of cases may yield a substantial alteraticn in the
pattern of results.
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In our opinion, the use of nested orthogonal contrasts for
analysis of the present data set would entail substantial advantages
in the clarity of the findings. Unfortunately, the amount of time
required for this analysis and the costs in additional computer runs
made this effort impossible.

Present Method of Analysis

This section describes the methods for analysis of tne relation
among the several sets of variables listed previously: precursors,
instruction, and achievement. Briefly, each INAS :.omponent in English
and Spanish was converted into a set of year-byjear dev'ations from
the aggregate growth track for each student. The result was a set 6
72 outcome indices: nine IRAS components, four years, and two
languages. Each of these was submitted to a multirle regression
analysis in which the predictors included entry language classifica-
tion, previous year's performance, nominal reading program,
instructional dimensi AS, an attendance index, and site contrasts.

In the remainder of this section, we will describe the methods
for computing each of the measures, the sequence of steps used in the
analysis, and the advantages and limitations of the approach. The
descriptions will be sketchy; they are designed to give an overall
picture of the methodology, which will be presented in greater detail
in the sections that follow.

Reading Achievement Outcomes

The Interactive Readin Assessment System seemed to us to provide
the most comp e e an wor a e set of measures of reading achieve-
ment. Standardized test scores were available for virtually all
students (in English), and anales of these measures were reported in
Volume 6. The scores are of limited oimensionality, however, and the
tests varied over sites. At the other extreme, informal reading
inventories were obained on a regular schedule during each year of
the study. These data, which provide a rich source of information
about student progress, entailed many challenges in analysis, and a
complete examination was not possible, given the available resources.

Each administration of IRAS yields the nine component measures
listed below:

ORAL LANUUAGE WORD/SENTENCE
DECODING

. Vocabulary
Defini :ion

Narrative

Listening
. Expository

Listening

. Vocabulary

Decoding
. Letter-sound

Decoding
. Letter-sound

Spelling
. Sentence Reading
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READING

COMPREANSION

. Narrative

Reading
. Expository

Reading



All but two of these components were designed according to the
growth-track concept, according to which the expected value at entry
to first grade is a score of zero, after which progress occurs at arate of two IRAS levels per grade. For Letter-sound Spelling, themeasure was the percentage of words spelled according to conventional
letter-sound correspondences; for Sentence Reading, the measure wasthe number of syllables per second.

In the present analysis, performance for each student was
represented by eight vectors of the nine measures listed above:
deviaticn scores for each of the Four years, one set for Spanish and
the other for English. The deviation was computed simply as the
difference between the IRAS scale score and the corresponding point onthe aggregate growth track computed across all students with at least
two valid scores on a particular combination of component and
language.

Precursors

Two types of precursors were incoioratt.d in the present
analysis: oral language level on entry to kindergarten And previous
year's achievement in reading. Oral language level was determined for
both English and Spanish as a two-level category based on teacher
ratings. As will be remembered from Volume 4, teachers rated student
language in the Fall and Spring of each year, including kindergarten.
These ratings coincided suite well with the oral language samples;
measures on the LAS cor: sated with teacher ratings and with the
language samples, but appeared less trustworthy Oan the teacherratings. ife would have preferred to use the languaye samples as a
precursor index of language competence, but these measures generally
were atailable for only a substmple of the students.

For both languages, the students were divided at the median
rating category from the Fall kindergarten rating. For English the
median rating was 3.0, while for Spanish the value was 4.0. As it
happened in this sample, oral language competence was virtually
independent on entry to kindergarten, as evidenced by the chi-square
between the two median splits, x (1, N = 254) = 3.05, < .10.
Analyses of variance were conducted fciF each of the IRAS linear
longitudinal measures with English and Spanish language rating as the
independent factors. The results showed that English IRAS measqres
were generally affected by the English language rating, and Spanish
IRAS measures were geherally affected by the Spanish language rating.
The effects of the complementary language ratan were generaliy
negligible, as was the interaction between the two language ratings.
Accordingly, in all of the regression analyses, oral language as a
precursor was represented by the corresponding languase rating around
thl median split.

A student's achievement level at 'Ale end of a given school year
is generally related to performance at the beginning of the year.
Acccrdingly, an index of previous performance wes included as ;

precursor. From second grade on, the correspon4in9 IRAS deviation
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served as the index. For first grade achiev*ment, the Alphabet
Knowledge subtest from the (.:'..anford Foundation Skills Test wasemployed. For English, awareness of the letter nameiii-Thown to becorrelated with later reading achievement, for reasons that are notentirely clear. T1.1 distribution of scvres on the slbtest is bimodal
in this sample, replicating earlier findings, and so the precursor wasscored as a dichotomous contrast.

Proam and Instruction Factors

Two measures of the student's status in a bilingual program wereselected for the present analysis. As indica*,d in earlier volumes,program status was often difficult to determe, and for many studentsassignment to bilingual programs was limited to the fist year or twoof schooling. The first program index was the total number years of
assignment to Spanish reading instruction of any sort. This index, anestimate based on several data sources in addition to RAMOS and
Checklist notes, was coded as follows:

0 No Spanish Reading (nstruction
1 Kindergarten Spanish Reading Instruction Only
2 K-1 Spanish Reading Instruction
3 K-2 Spanish Reading Instruction
4 K-3 Spanish Reading Instruction
5 K-4 Spanish Reading Instruction

The index reflects the number of years in which there was some
evidence of assignment to a Spanish reading program; it does not
inaicate the intensity of the program nor any other characteristics.

The second program index was a dichotomous variable indicatingwhetner the student was assigned to Spanish reading instruction during
tee particular instructional year. The two program variables are
necessarily correlated.

Instructional factors included c summary scores derived from
the tactor analyses described in Volume 6. There were seven RAMOS
summaries and five Checklist summaries for each Instructional year.
English instructional summaries were used in the regression analyses
for English IRAS deviations and Spanish summaries for Spanish IRAS
deviations. Additional infarmatioa on these measures is provided in a
subsequent section of this vv.,ume which presents descriptive
statistics.

Miscellaneous Predictors

Attendance data were provided every ye7T by the districts for
each student. The absentee rates were quite low in gereral, out given
the emphasis on "time on task," we decided to include this Variable in
the analysis. The index was the percentage of days attended during
he instructional year.
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The study was conducted at six different districts or "sites,"which were selected to represent a wide range of demographic
variations. Some of the differences between sites are reflected in
other predictor factors (e.g., language on entry to school, Spanishreading program indices, instructional features). In order to assessany other between-site effects that were ,lot included as part of other
influences, three orthogonal contrasts were introduced as the laststep in the regression analyses:

SITE05 The contrast between the border and nonborder .1istricts
of the state.

SITE35 The contrasc between the less urban and the more urban
of the two nonborder districts.

SITE12 The contrast between the bolder districts based on degree
of urban influence.

Steps in Analysis

Once the decision was reached as to the general strategy for
handling the overall data structure and the variables to include in
the analysis, the data were examined in a series of well definedstages. The first stage entailed a review of the descriptive featuresof the various indices. Most of the variables had been studied in
some detail for the preparation of the reports in previous volumes inthis series. The present analysis required transformation of some of
the variables, however, and so the additional checks were warranted.
Where possible, steps were taken to restrain the deletion of cases
because of "missing data." For instance, in the RAMOS and Checklist
summaries, certain categories were relatively rare and hence might
appear as missing. The average value was substituted in these cases,
and a "missing factor" index was incremented to provide a check on the
effect of the substitution.

The next stage was the examination of the correlational P. ernsamong the variables. We first considered correlations between
IRAS deviations. If all of the outcomes were highly correlated, then
there would be little point .11 conducting a large number of redundant
analyses. Next the degree of collinearity among the predictor
variables was examined. While the findings point zo the desirability
of a more sophisticated approach, the situation was reasonably
workable from our perspective.

The last stage preparatory to regression analysis was the
examination of correlations between, the predictors and the outcome
measures. Two measures were computed: the zero-order correlation,
and the partials with language classification and previous year's
performance as covariates. The descriptive data for all of these
variables and their relationships are presented in a subsequent
section (Descriptive Results).
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Finally the series of multiple regressions was conducted. IRAS
deviations were the dependent measures in each analysis. Predictors
were introduced in the order of presentation listed below:

Precursors Language Classification
Previous Year's Performance

Instruction Years of Spanish Reading
RAMOS Summaries

Checklist Summaries
Attendance
Site Contrasts

The regression findings are quite extensive. Our emphasis for this
volume ^r the proportion of variance accountee for by the various
sets of predictor factors, rather than on the presence of "statisti-
cally significant" effects; given the large number of analyses, the
latter are relatively less interesting.

Variations over Grades

In viewing the results presented in subsequent sections, the
reader needs to remain aware 0 certain featuees in the design of the
study. The original intention was a full-fledged longitudinal
design. Because data collection was curtailed for ti,e final cohort,
the longitudinal plan is truncated. Some variations in the instrumen-
tation also deserve note. These cautions will be repeated in later
sections; the presence of redundancy is worthwhile, given the risks
attendant on overlooking these variations.

As may be recalled from previous volumes, the sample comprises
three cohorts of students. The first cohort included kindergartners
and first graders who were followed through fourth grade. The second
cohort consisted of a sample of kindergartners and first graders who
were followed through third and fourth grades, respectively. The
third cohort, the largest and most representative sample, began the
study as kindergartners; the data collection phase of the study was
terminated when they exited second grade. The first and second
cohorts are from border communities; the first cohort served for pilot
work on the instruments during the early stages of the study, when it
was viewed as essential to try out the instrumentation with youngsters
who were clearly bilingual. The third cohort was drawn from non-
border districts. The practical implication of this design is that
toe third and fourth grade data are from much smaller samples, and
f om border sites only.

Several changes in instrumentation also occured during the first
year or two. Most of these entailed refinements designed to improve
the reliability and workability of the methods for monitoring instruc-
tion and assessing student outcomes, these refinements were generally
implemented in a fashion that provided continuity of the measures.
Three of the IRAS components, however, were not part of the battery
during the first three years of the study: Sentence Reading, Exposi-
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tory Listening Comprehension, and Expository Reading Comprehension.These changes have relatively modest effects on the regression
analyses, but merit note nonetheless.

Finally, the analyses to be presented in this volume are limitedto those students in thn sample that are classified as bilingual. Wehave reason to believe that all of the students in this category infact had some degree of oral language fluency in both English andSpanish. An additional sample of students from a monolingual English
background was assessed during the study to determine the appropriate-ness of the instrumentation for such students. One further sample ofstudents from a site in Mexico

permitted evaluation of the instrumen-tation in this context. Both of these samples were small in number,and of limited representativeness;
accordingly, neither meritedinclusion in the present analysis.

Advantages and Limitations

As noted at the beginning of the section, the strategy chosen for
an integrative analysis of the various data elements is admittedly a"rough and ready" approach, reflecting the resources available forexamination of tne data and the need for a preliminary assessment of
the degree of patterning in the data. As for any strategic decision,this approach entails both advantages and limitations.

The chief advantage is that the approach is feasible within the
resources available fcr analysis. The method of addressing one
measure at a time is conventioril, the techniques are readily avail-able using standard programs, and the intepretation of the findings
poses little in the way of new challenges to most researchers. The
method also sidesteps several problems that would beset other more
sophisticated strategies. For instance, the longitudinal data stringvaries with the cohort; more "grades" are available for the earlierthan the later cohorts. Variations in the availability of data on the
full range of IRAS measures and predictors from previous years are
handled as "missing data" for a single analysis.

The disadvantages are at the same time obvious and ephemeral.
Because each outcome measure is handled in isolation from the others,
there is a loss of information about the structure of reading achieve-
ment for the individual student. Because each year is considered in
isolation from the others, there is a loss of information about the
longitudinal character of changes in reading achievement. Likewise,
there is a loss of information about the configurational patterns
relating changes in instruction to changes in achievement.

While it is easy to describe the more obvious discre-ancies
between the original goals of the study and the outcomes that can be
realized fiom the present analyses, it is more difficult to determine
the impact of these discrepancies. As will be seen in later sections,
the findings from this preliminaey work appear to he of value in their
own right. There is still debate about the effects of schooling apart
from the contribution of the home and other nonschool influences;



previous achievement generally accounts for most of the predictablevariance in present achievement. The findings from this study furthercontrover. this generalization, and extend our knowledge about theeffects of schooling. But a number of questions will remain
unarswered from the analyses, questions that might be illuminated, inour opinion, by further examinations of the data.

DESCRIPTIVE RESULTS

This section presents the descriptive statistics for the
variables employed in the integrative analyses, providing summaries ofthe IRAS deviates and the predictor variables. For descriptive datapresented in earlier volumes, the results will only be briefly
summarized here; descriptive results for variables presented for thefirst time will be more thoroughly discussed. As in earlier volumes,
English and Spanish reviews will be given separately, treating Englishfirst. The discussion begins with the IRAS deviates, giving their
associated descriptive statistics and inter-correlations.

IRAS Deviates

As discussed earlier in this volume, deviate scores were
alculated for each target student for each instructional year for

each of the nine IRAS scales within each language version of thetest. These were derived by subtracting the individual target
student's actual score from that based on the aggregate growth track
(see Volume 3 for a discussion of the growth track model). The
descriptive statistics for the deviates are discussed below.

Descriptive Statistics

Table 1 presents the descriptive statistics for the yearly
deviates obtained for each scale of the English IRAS for the bilingual
sample. The left margin defines the nine scales, and for each, the
mean (M), standard deviation (S), and number of cases (N) Ire
provided. The scale names are mnemonic, and stand for the following:

VDC: Real Word Decoding (Vccabulary Decoding)
OF: Vocabulary Definitions
LDC: Synthetic-word Decoding tLetter-sound Decoding)
LSP: Synthetic-word Spelling (Letter-sound Spelling)
SRD: Sentence Re 1,ng
NRC: Narre.ive Reading Comprehension
ERC: Expository Reading Comprehension
NLC: Narrative Listening Comprehension
ELC: Expository Listening romprehensien

Since the aggregate growth track for a given scale is defined by
the average slope and intercept values obtained over the best-fit line
computed for each target student through the available data points,
deviate values will not necessarily sum to zero (as they would if



Interactive Reading Assessment System - English:
Descriptive Statistics on Deviates by Instructional Year

Scale

for the Bilingual Sample

Instructional Year

Statistic 1 2 3 4

VDC M 0.04 -0.10 -0.58 -1.69
S 2.41 3.43 4.37 4.07
N 249 248 93 58

VDF M 0.04 -0.04 -0.68 -0.38
S 2.71 2.49 3.18 3.22
N 248 246 92 58

LDC M 0.05 0.14 -0.58 -2.09
S 2.09 2.42 2.31 2.14
N 246 246 93 58

LSP M 0.29 0.50 -3.83 -8.e3
S 13.96 20.24 23.17 22.78
N 247 242 91 58

SRD M -0.07 -0.02 -0.42 -0.80
S 0.65 0.97 1.02 1.11
N 184 229 93 58

NRC M 0.36 0.13 -0.60 -1.32
S 1.40 2.25 2.65 2.32
N 249 247 93 58

ERC M 0.32 0.07 -0.65 -1.12
S 1.28 2.33 2.83 2.60
N 182 229 93 58

NLC M -0.04 0.06 -0.82 -1.61
S 2.12 1.96 1.98 1.52
N 248 247 93 58

ELC M 0.14 -0.13 -0.85 -1.69
S 2.17 2.29 2.13 1.79
N 185 229 93 58
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these constituted deviates from the mean of the actual sample of data
points within a given scale, language, and instructional year). And
indeed, zero values do not obtain, as the general aggregate trend inTable 1 is for small positive deviates in the initial years and larger
negative deviates in the later years.

This pattern partially reflects the treatment of floor and
ceiling effects. As discussed in Volume 5 (pp. 73-76), successive
initial floor or final ceiling data points for individual target
students' longitudi -nal profiles were removed in the computation of the
individual linear growth indices. The effect of these data point
deletions with respect to positively sloped growth functions is to
increase the estimate of the slope, .nd concomitantly, lower the
estimate of the Y-intercept. Since these adjusted growth indices were
employed in the computation of the aggregate slope and intercept
measures, individual target students' deviations computed from each
actual data point (without deletion of the previously removed floor or
ceiling data points) will give overestimates in the early grades and
underestimates in the later grades, just as seen in Table 1.

A second contributing factor to this trend derives from the
cohort structure of the study. As described in Volume 3, differences
in aggregate growth indices were associated with the number of
constituent data points. Since 60% of the linear estimates were based
on data from cohorts tracked only through second grade (and thus
providing only two data points per target student), and since the
slope estimates were generally higher for such two data point cases as
compared to those based on three or four data points, the larger
negative average deviates found in Instructional Years 3 and 4 would
be expected.

Table 2 presents the descriptive statistics for the deviates
obtained for each scale of the Spanish IRAS for the bilingual sample.
The format of this table matches that of Table 1 which presented the
English summaries.

First, note that the pattern found in the English data does not
hold in the Spanish data. Instead, the aggregate picture is one where
deviates are of zero or small positive value in the early grades,
increasing positively in magnitude in the later grades, especially in
the scales concerned with the reading of connected text. Of course
these data are subject to both the floor-ceiling effects and the
cohort structure effects described above. However, an additional
factor is influential here. As discussed in Volume 5, the slopes of
the growth functions in Spanis' reading were greatly reduced from
those found in English, primarily .sue to a larger proportion of target
students who had very limited success in Spanish reading at each
instructional year (due to their limited exposure to Spanish -eading
instruction). As a result, the slope of the aggregate growth function
is based on a larger proportion of zero slope components, and thus,
the influence in the aggregate deviate indices of students successful
in Spanish reading is ircreased, especially in the later grades where
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Table 2

Interactive Reading Assessment System - Spanish:
Descriptive Statistics on Deviates by Instructional Year

for the Bilingual Sample

Instructional Year

Scale Statistic 1 2

VDC M 0.05 0.07
S 3.40 5.07
N 249 248

VDF M -0.12 0.07
S 3.47 3.86
N 232 247

LDC M 0.12 0.1!
S 1.63 2.02
N 244 249

LSP M -0.30 0.65
S 18.76 24.45
N 250 244

SRD M -0.02 -0.08
S 0.49 0.89
N 186 230

NRC M 0.60 0.20
S 0.64 1.41
N 250 249

ERC M 0.64 0.20
S 0.37 1.27
N 186 230

NLC M -0.04 0.05
S 1.95 2.24
N 248 247

ELC M 0.00 -0.04
S 1.75 2.25
N 186 230

42

3 4

0.73 -0.31
5.50 5.36

95 58

0.81 0.29
3.37 3.37

95 57

0.46 -0.23
1.89 1.77
94 58

4.44 -3.61
24.22 24.04

93 56

0.31 0.36
1.16 1.20
95 58

0.68 1.27
2.28 2.77

95 58

0.52 1.16
2.21 2.92

95 58

1.23 1.05
1.66 1.45

95 58

1.30 1.74
1.96 1.65
95 58



relatively more non-zero values are found for those students enrolledin Spanish reading programs.

Correlations Between Deviates

Given that the correlations between levietes within each
instructional year are quite similar for the English and Spanish data,these will be discussed together.

The inter-correlations between thenine English deviates within each instructional year for the bilingual
sample are presented in the four panels of Table 3; those for the
Spanish deviates are displayed in Table 4. Given the linear relation-
ship between the raw scale critical indices and the deviations of
these critical indices from the aggregate growth track, the correla-
tion pattern for the two types of measures within instructional yearshould be identical. The correlations between scale critical indices
by instructional year for both the English and Spanish data for the
bilingual sample were presented in Table 37 of Volume 5. The slight
discrepancies between the corresponding tables are due to the deletion
of a single (different) IRAS component for five students which showed
extreme negative growth patterns. These students came from the
nonborder sites where growth functions were based on only two data
points and the extreme growth functions derived from them seemed
untrustworthy.

As seen in the tables, the correlation coefficients are generally
larger in English than in Spanish, and both show steady increases in
magnitude over the instructional years. The patterns of relations,
however, remain fairly stable over instructional years, and are quite
similar for both English and Spanish.

The highest correlations fJr the formal language scales
(Vocabulary Definition, Narrative Listening Comprehension, and
Expository Listening Comprehension) are those obtained between each
other. to a lesser degree, these scales are also related to the
reading scales (Sentence Reading, Narrative Reading Comprehension, and
Expository Reading Comprehension), where the relative magnitudes of
the relations increase with each instructional year. Their weakest
relations are with the decoding scales (Vocabulary Decoding,
Letter-sound Decoding, and Letter-sound Spelling), which also grow in
relative strength over the instructional years.

Similarly, for the decoding scales, the highest correlations at
each instructions' year are the intra-scale correlations between
them. To a lesser degree, these scales are related to the reading
scales, and also show an increase in relative magnitude over instruc-
tional years. Their weakest relations are with the formal language
scales, again showing increases in relative magnitude with increases
in schooling.

The reading scales also follow this pattern: highest relations
between each other, weaker relations with decoding, and weakest rela-
tions with formal language, with the latter two sets of relations
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Table 3

Interactive Reading Assessment System - English:
Correlations between Deviates by Instructional Year

for the Bilingual Sample

YEAR SCALE VCD VDF LDC

SCALE

LSP SRD NRC ERC NLC ELC

VCD .52 .74 .74 .86 .83 .78 .34 .47VDF - .38 .38 .43 .43 .34 .50 .50LDC .78 .69 .60 .59 .38 .44LSP - .64 .61 .60 .31 .38
1 SRD .88 .79 .36 .47NRC

.91 .37 .48ERC
- .36 .49NLC

- .80ELC

VCD .75 .76 .77 .78 .77 .73 .54 .67VDF - .58 .59 .60 .62 .58 .61 .64LDC .72 .66 .64 .60 .43 .51LSP .63 .64 .60 .45 .512 SRD - .86 .83 .54 .66NRC
.95 .64 .77ERC

.61 .75NLC
.86ELC

VCD .77 .75 .74 .77 .77 .76 .64 .68VDF - .53 .62 .59 .62 .59 .63 .64LDC - .70 .69 .68 .67 .48 .58LSP - .64 .60 .62 .52 ,563 SRD - .87 .88 .69 .72NRC .95 .78 .81ERC
.75 .81NLC

.92ELC

VCD .81 .82 .79 .73 .88 .87 .71 .77VDF .63 .63 .61 .78 .78 .71 .70LDC .70 .61 .81 .78 .71 .78
LSP .53 .67 .66 ,11 ,554 SRD .74 .71 .61 .64NRC

.91 .d4 .86ERC
.79 .85NLC

.92
ELC
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Table 4

Interactive Reading Assessment System Spanish:
Correlations between Deviates by Instructional Year

fur the Bilingual Sample

YEAR

SCALE

SCALE VCD VDF LDC LSP SRD NRC ERC NLC ELC

VCD - .65 .83 .79 .83 .63 .44 .34 .39
VDF - .64 .60 .62 .41 .25 .59 .57
LDC - .82 .76 .53 .35 .39 .47LSP - .74 .54 .38 .37 .44

1 SRD - .57 .37 .39 .39NRC - .69 .24 .33ERC - .15 .23NLC
- .88ELC

-

VCD .68 ,85 .87 .86 .77 .74 .54 .53VDF .58 .63 .61 .49 .44 .65 .60
LDC .89 .77 .64 .57 .54 .51LSP - .78 .67 .5q .53 .49

2 SRI) .82 .78 .51 .53NRC - .96 .49 .53ERC .44 .51
NLC

.88
ELC

VCD .72 .82 .83 .80 .76 .77 .3: .47
VDF - .57 .59 .56 .58 .56 .41 .48
LDC 82 .69 .64 .61 .30 .37
LSP .74 .64 .62 .33 .39

3 SRD - .80 .79 .42 .50
NRC .96 .49 .57
ERC - .48 .58
NLC - .84
ELC -

VCD .87 .82 .89 .73 .75 .78 .51 .56
VDF .60 .79 .55 .62 .66 .50 .56
LDC .79 .73 .71 .69 .36 .40
LSP - .71 .74 .75 .47 .48

4 SRD .80 .78 .34 .42
NRC .97 .57 .61
ERC - .60 .66
NLC - .86
ELC
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increasing in relative magnitude with increases in instructional
years.

The concept of separable components in reading is a question of
substantial importance both theoretically and practically. Many
experts would probably hold either that (a) reading is best describedas a one-dimensional aptitude or achievement, or (b) reading is a
complexly related set of interactive dimensions. Both of these
positions lead to the same conclusion -- no discernible structure in
the relations among component reading skills. The present findings
reveal a structure, which in first grade comprises (a) formal skills
in processing spoken language, (b) level of skill in decoding singlewords, and (c) ability to comprehend printed materials. This
structure becomes less clearcut in later grades, with high
correlations among all of the IRAS components.

At least three hypotheses can be put forward to explain thistrend. First, it may be a fundamental developmental tendency; withincreasing age, competence tends to converge to a level reflective of
the domain and the individual. Second, it may be an inherent demandof the curriculum. In the beginning a student may be more or less
talented in certain aspects of reading, but in the later grades the
requirements of skilled reading require the individual to "pull it all
together," a task that is realized with more or less success by a
given individual. Finally, it may be that the convergence is a
product of the way that reading instruction is organized. If astudent is identified as wanting or with promise in a particular area
of reading, or "in general," then the level of instruction will be
designed to suit that perception.

Predictor Variables

In this section, the two classes of predictor variables employed
in the integrative analyses are discussed giving their associated
descriptive statistics first, then their inter-correlations (i.e., an
assessment of the degree of predictor ce;linearity). The first class
of indices contains the precursor variables, and includes (a) English
and Spanish oral language skill at kindergarten entry and (b)
knowledge of the English and Spanish alphabet (for Instructional Year
1 analrls), or previous year's performance (for analyses of
Instructional Years 2 through 4). Instruction variables constitute
the second class of indices, including (a) the number of years of
Spanish reading, (b) the dimensions of observed instruction, (c) the
dime' ions of planned instruction, (d) the average percentage of days
present in school, and (e) the three orthogonal site contrasts.

Descriptive Statistics

Table 5 presents the descriptive statistics for each of these
predictors for each instructional year for the bilingual sample. The
variables are listed along the left-hand margin with instructional
years defining the right-hand columns. For each scale, the mean (M)
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Table 5

Descriptive Statistics on Predictors by Instructional Year
for the Bilingual Sample

1

Instructional Year
(Number of Cases)

2 3 4
Scale Statistic (249) (248) (93) (58)

ENGCATG M 0.09 0.08 -0.03 0.07
S 1.00 1.00 1.01 1.01

SPNCATG M 0.10 0.11 0.56 0.52
S 1.00 1.00 0.83 0.86

SFSTALPH M -0.36 -
ENGLISH S 0.94 -

SFSTALPH M -0.59 - -
SPANISH S 0.81 -

PROGGRP M 1.42 1.44 2.12 2.16
S 1.74 1 73 2.10 2.30

PROGY ri -0.29 -0.32 -0.23 -0.45
S 0.96 0.95 0.98 0.90

RAMOS-M M 0.15 0.12 0.05 0.03
ENGLISH S 0.36 0.33 0.23 0.18

CHECK-M M 0.20 0.11 0.03 0.02
ENGLISH S 0.40 0.31 0.18 0.13

RAMOS-M M 0.71 0.76 0.81 0.88
SPANISH S 0.45 0.43 0.39 0.33

CHECK-M M 0.70 0.65 0.54 0.69
SPANISH S 0.46 0.48 0.50 0.47

PRESPRY PI 93.52 94.32 94.50 95.51
S 6.60 7.48 7.37 7.21

SITE05 M 0.00 0.00 -0.01 -0.01
S 0.01 0.01 0.00 0.00

SITE35 M -0.00 0.00 - _
S 0.01 0.01 - _

SITE12 M 0.00 0.00 0.00 -0.00
S 0.01 0.01 0.02 0.02
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and standard deviation (S) are listed. Scale names are mnemonic, asspecified below:

ENGCATG: English kindergarten entry category based on teacher
ratings (dichotomous)

SPNCATG: Spanish kindergarten entry category based on teacher
ratings (dichotomous)

SFSTALPH: Stanford Foundation Skills Test alphabet
production/recognition category, separately for
English and Spanish (dichotomous)

PROGGRP: Number of years enrolled in Spanish reading
(continuous)

PROGYx: Indicator of enrollment in Spanish reading in
Instructional Year x (dichotomous)

RAMOS-M: Indicator of missing RAMOS factor data in the present
year (dichotomous)

CHECK-M: Indicator of missing Checklist factor data in the
present year (dichotomous)

PRESPRYx: Average percentage of days attended in
Instructional Year x (continuous)

SITE05: Site contrast between border and nonborder sites
(dichotomous)

SITE35: Site contrast between nonborder sites (dichotomous)
SITE12: Site contrast between border sites based on degree of

urban influence (dichotomous)

In addition to these predictors, the RAMOS and Checklist factor sco.'es
were also included in the integrative analyses. The descriptive data
for these are presented in Table 6 (RAMOS data) and Table 7 (Checklist
data) for the English dimensions of instruction, and Tables 8 and 9for the Spanish instructional dimensions. A discussion of each of
these variables follows.

Precursors

The index of oral language skill at kindergarten entry was based
on an approximate median split of the teacher rating data from the
Oral Language Proficiency Rating Scale (OLPRS). The linear functions
derived from these data were presented in Table 8 of Volume 4. The
median split was based on the Fall kindergarten ratings- divided into
two categories to achieve an approximate even distribut.Jn of students
within the two languages. Based on the five-point OLPRS rating scale,
a value of 3.0 or above defined the high English category, and 4.0 or
above defined the high Spanish category. In both languages, the high
category was coded as +1 and the low category as -1. As such, it is
important to remember that aggregate skill in English at kindergarten
entry (as rated by teachers) was lower than that for Spanish, and the
resulting definitions of relatively "high" and "low" skill based on
the two median splits reflect this difference.

From Table 5, the summary values for English entry indicate
approximately equal numbers of high (3.0 or above) and low entry
target students, with slightly more high entry students in
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Tablw 6

Reading and Mathematics Observation System - Englisht
Descriptive Statistics on Factor Scores for Each Instructional Year

for the Bilingual Sample

FACTOR

ETT

DOI

OFL

ADC

PRD

SMT

NsT

STATISTIC

M
SD
M

SD
M
SD
M
SD
M
SD
M

SD
M

SD

N

0

INSTRUCTIONAL YEAR

1 2 3
..1MANI

-0.001 -0.003 0.000
0.338 0.346 0.349
0.000 -0.002 0.000
0.361 0.334 0.370

-0.013 -0.002 -0.002
0.434 0.380 0.427
0.022 0.009 0.000
0.643 0.619 0.618
0.000 -0.002 0.000
0.353 0.329 0.274
0.009 0.009 0.000
0.442 0.490 0.367
0.000 0.000 0.000
1.000 1.000 1.000

213 224 94

4ow .
0.000
0.302
0.000
0.333

-0.002
0.350
0.005
0.623

-0.001
0.377
0.000
0.263
0.000
1.000

59

0.009
0.349
-0.007
0.322
0.000
0.366
0.060
0.568
-0.016
0.377
-0.032
0.499
0.000
1.000

140
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Table 7

Reading and Mathematics Observation System - Spanish:Descriptive Statistics on Factor Scores for Each Instructional Yearfor thw Bilingual Sample

FACTOR STATISTIC 0

INSTRUCTIONAL

1

YEAR

2 3taime... 4...
0.000

AFL M 0.005 -0.012 -0.001 0.000

DOI
SD 0.309 0.391 0.376 0.240 0.117M 0.000 -0.012 0.000 0.000 0.000

ETT
SD
M

0.420
0.001

0.530
0.006

0.433
0.000

0.547
0.000

0.105
0.000

MST
SD 0.451 0.566 0.523 0.375 0.545M 0.000 -0.008 -0.004 0.000 0.000

ADC
SD 0.471 0.455 0.534 0.486 0.587M 0.000 0.000 0.000 0.000 0.000

SMT
SD 0.724 0.783 0.729 0.761 0.667M 0.000 0.000 0.000 0.000 0.000SD 0.460 0.497 0.461 0.416 0.121CNT M -0.005 -0.003 0.014 0.010 0.000SD 0.413 0.392 0.363 0.254 0.285

N 67 73 62 20 9
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Table 8

Checklist - English:
Descriptive Statistics on Factor Scores for Each Instructional Year

for the Eilingual Sample

FACTOR STATISTIC 0

INSTRUCTIONAL

1

YEAR

2 3 4

ACM N 0.010 0.040 0.000 0.000 0.000
SD 0.648 0.732 0.578 0.580 0.570OFL m 0.004 -0.002 0.001 0.000 0.000
SD 0.Z37 0.323 0.340 0.295 0.280STW M 0.000 0.000 0.000 0.000 0.000
SD 0.731 0.807 0.810 0.806 0.780PMT M -0.011 -0.010 -0.004 -0.001 0.000
SD 0.473 0.531 0.433 0.322 0.381SRV M 0.000 0.004 0.006 0.002 0.000
SD 0.487 0.447 0.423 0.482 0.445

N 163 203 228 97 60



Table 9

Checklist - Spanish:
Descriptive Statistics on Factor Scores for Each Instructional Year

for the Bilingual Sample

FACTOR

INSTRUCTIONAL YEAR

STATISTIC 0 1 2 3 4

ADC M 0.000 0.000 0.000 0.000 0.000SD 0.596 0.578 0.520 0.533 0.540STM M 0.000 0.000 0.000 0.000 0.000SD 0.564 0.682 0.784 0.804 0.679PMT 0.000 0.000 0.000 0.000 0.000SD 0.389 0.421 0.419 0.506 0.246DTC M 0.004 0.000 0.000 0.000 0.008SD 0.652 0.603 0.567 0.504 0.380NET M 0.000 0.000 0.000 0.000 0.000SD 1.000 1.000 1.000 1.000 1.000

N 93 75 90 48 21

S
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Instructional Years 1, 2 and 3, and slightly more low entry students
in Instructional Year 4. For Spanish entry skill, Instructional Years
1 and 2 similarly contain slightly more high entry target students
(4.0 or above), but Instructional Years 3 and 4 show substantially
more such target students (a ratio slightly above 3 to 1). Such would
be expected given the cohort structure of the study, as students
tracked through third and fourth grade came entirely from the border
sites where support ',Jr Spanish and thus, resulting skill, was much
greater.

Two indices of previous year's achievement were employed. For
analyses of the first instructional year, *he dichotomous contrast for
knowledge of the alphabet was used (English or Spanish dependinn on
the IRAS data set analyzed). In subsequent instructional years, the
actual scale value from the previ.,as instructional year was employed.
The alphabet knowledge index was derived from data on the combined
recognition and production tasks of the Stanford Foundation Skill
Test. The summary data for these indices-were treated in Volume 5,
with the English data presented in Tables 4 and 5, and the Spanish
data in Tables 11 and 12. For the current analyses, approximate
median splits were generated from these data. For English, the
relatively high alphabet knowledge category was defined by averaged
recognition/production scores greater than 50%, and for Spanish, the
high alphabet knowledge category was defined by averaged recognition/
production scores greater than 20%. Again, within both languages, the
high category received a +1 value, the low category, a value of -1.
As with oral language entry skill, it is important to remember the
English-Spanish difference: English alphabet knowledge (at
kindergarten) was greater than knowledge of the Spanish alphabet, and
the resulting definitions of relatively "high" and "low" skill reflect
this dfference in the two median splits.

As seen in Table 5, the values for both the English and Spanish
alphabet knowledge indices indicate more low knowledge target students
than high knowledge target students (a 2 to 1 ratio In English and a 3
to 1 ratio in Spanish).

Instruction

Two indices reflecting enrollment in Spanish reading programs
were computed. These indices were based on the instructional program
variable discussed in Volume 6, with descriptive statistics for the
variable presented in Table 50 of that volume. The first index
captured the students' history of Spanish reading. For this var ;able,
no Spanish reading was coded as 0; Spanish reading only in kindergar-
ten was coded as 1; Spanish reading in K and 1 was coded as 2; K-2 as
3; K-3 as 4; and K-4 as 5. In addition, a second index of Spanish
reading was also computed. This variable simply coded whether or not
a student was currently enrolled in Spanish reading for the instruc-
tional year under analysis, with a value of +1 indicating such
enrollment, and -1 indicating no Spanish reading enrollment for the
relevant instructional year.
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The data from the program history variable (PROGGRP) given in
Table 5 show the expected increase for the number-77iirs of Spanish
reading in both mean and standard deviation over instructional years.For the first two instructional

years, the average number of years ofSoamsh reading is arout 1.4, increasing to 2.2 by the last two
instructional years.

Two sources of specific instructional dimensions were employed inthe integration analyses, those based on observed instruction (derivedfrom the Reading-and Mathematics Observatior System), and those basedon planned fnstruction (derived from the Te,;her Checklist). Summarydescriptions of these data were fully given in Volume 6 as follows:
(a) English observed instruction factor scores in Tables 8 and 9, (5)
English planned instruction factor scores in Tables 30 and 31, (c)
Spanish observed instruction factor scores in Tables 16 and 17, and(d) Spanish planned instruction factor scores in Tables 38 and 39. Asan aid to the reader, the overall descriptive statistics for thesefactors for each language and instrument by instructional year have
been reproduced here in Tables 6 through 9.

The descriptive statistics for the instruction factor scores were
discussed in detail in Volume 6, and will only be briefly reviewedhere. In general, the mean values for each factor within each
instructional year are close to O. Recall that the procedure for
deriving factor stores involved standardization (by instructional
year) of the averaged summary indices first, then weighting and
summing of factor component values. As such, the resulting values arenot themselves standardized, and thus standard deviations of 1 are not
expected, nor found, as can be seen from the tables.

An index of whether the instructional indices just described
contained any estimated values due to missing data was computed
separately for observed instruction and planned instruction. Such
estimates were used in order to maximize tie number of cases availablefor analysis. For each language and instrument, these values were
computed by noting whether an of the in3tructional factor scores were
estimated (using the mean va ue for the approprie.te factor and
instructional year) due to missing data, with values of +1 indicating
that at least one of the factor scores uas estimated, and a value of 0
indicating that none of the fa4tor scores were so estimated,

From Table 5, the amount of estimated English RAMOS data was
generally low, and declined over the four instructional years from 15%
of the cases to 3%. Estimated English Checklist data also showed a
similar trend, declining from 20% to 2%. These missing cases in large
degree reflect the number of students who were enrolled in exclusive
Spanish reading programs and thus did not receive English reading.
Note that the estimates, being mean values, do not enter into the
evaluation of the, contribution of individual instructional factors to
reading deviate predictions. They simply maintain the maximum number
of cases (for purposes of assessing the effects of the other predictor
variables), allowing the instructional assessments to be based on the
actual data values available.
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For the Spanish instructional factor estimates, the values are
much higher, as would be expected given the number of students who did
not receive Spanish reading instruction. For the RAMOS factors, the
percentage of estimated cases is fairly stable across instructional
years, averaging about 80%. Similarly, for the Checklist data, .ithin
each instructional Year about 65% of the cases contained missing
data. Given the relatively large numbers of estimated values in
Spanish reading instruction, one can expect an artifactual reductionin the predictive power of these independent varibles.

Gi.en the emphasis on time on task", the integrative analyses
contained an index of the average percentage of days present in school
for the instru' tonal year under analysis. These data were based on
actual attenda.,ce records collected at the end of each academic year
for each of the target students. As seen in Table 5, the average
percentage is high at about 95%, but the standard deviation value of
about 7% indicates that some students were absent from school for a
substantial amount of time.

Finally, to assess any remaining contributions of instruction
associated with specific sites, Cie integrative analyses employed
three orthogonal site contrast indices. The first variable contrasted
the border and nonborder sites. The second site contrast allowed the
two nonborder sites to be compared. The third index defined a
contrast within the border sites which allowed the two sites with
relativel7-177degrees of urban influence (Sites 0 and 1) to be
compared with the remaining border site which showed a relatively high
degree of urban influence (Site 2). These site differences were
discussed in the site descriptions presented in Appendix A of Volume
2. Orthogonal contrast codings were used by employing weights based
upon the number of target students at each site. Thus, for the border
vc-sus nonborder site contrast (Sites 0, 1, and 2 versus Sites 3 and
5), border site target students received a coding of -1/108, while
nonborder site target students received values of +1/146, reflecting
the number of target students found within each site category. For
the contrast within the nonborder sites, Site 3 students received a
value -1r5, Site 'vet students received a value of +1/70, and
the :order site stuc,,t Jites 0, 1, and 2) received values of O.
Finally, for the wi .order site contrast, target students from
Sites 0 and 1 received values of -1/72, Site 2 target students
received values of +1/36, and the nonborder site target students
(Sites 3 and 5) received values of O.

Having given the descriptive statistics for the set of predictor
variables, we next turn to a discussion of their interrelatedness.

Collinearities Among Predictors

As noted earlier in the vol.wile, one of the major threats to a
clearly interpretable regression analysis is the presence of confound-
ings or collinearities in the set of predictor factors. This section
reviews the correlations among the predictors for each of the
dependent measures.
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The correlation matrices in this section all have the same
general form, paralleling the order in which predictors were intro-
duced into the regression equation. Each matrix contains entries both
above and below the main diagonal; those above are for Year 1 data,
and those below the diagonal are for Year 2 data. The data for Years
3 and 4 were examined, but are not reported for the following rea-sons. First, these data are from restricted cohorts, and so are of
somewhat less interest than those from the first two years. Second,
the basic patterns and conclusions

are unchanged between the first twoand last two years.-

Most of the predictors form an identical set over the set of
outcome measures. That is, the program, instructional, and site
predictors are largely the same as one goes from Vocabulary Decoding
to Vocabulary Definition to Letter-sound Decoding, and so on. The
precursor predictors (previous year's performance) do change, of
course. Moreover, there are some changes in the nature of the sample
from one measure to another, and these have both potential and real
effects on certain features of the collinearity structure. Three
measures are most effected -- Sentence Reading, Expository Reading
Comprehension, and Expository Listening Comprehension -- because they
were introduced as part of the test battery upon entry of the third
cohort of students into first grade. In any event, it seemed
worthwhile to present the collinearity matrices for each of the
outcome measures, in order to determine any variations that mightexist.

Predictors for English Reading

Table 10 displays the collinearities for Years 1 and 2 for
English Vocabulary Decoding. We will examine this table in some
detail, as a prototype of those that follow.

Precursor factors. The first predictor, row-wise and
column-wise, is entry language classification, the student's oral
language competence as rated by the kindergarten teacher on entry to
kindergarten, divided into above and below median categories as a
contrast. In Year 1, this measure for Vocabulary Decoding is
correlated .32 with performance at the beginning of Year 1 (actually
the Alphabet Knowledge contrast from the beginning of kindergarten or
first grade). The corresponding correlation for Year 2 is .39; here
the previous year's performance is actually the deviation for
Vocabulary Decoding as measured at the end of Year 1.

Entry language classification is negatively correlated with the
two measures of program: PROGGRP is the number of years that a
student received Spanish ran-IT-instruction, and PROGYn is an index
that is 1 if the student was assigned to Spanish instruction during
the target year and 0 otherwise. In both years the correlation ranges
around a value of -.4 for both program indices; the student who is
rated relatively high in English on kindergarten entry is less likely
to be assigned to Spanish reading instruction, a validation of sorts
that children are not assigned to these bilingual programs at random.
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Next in the list of predictors is previous year's performance.
This measure is negatively correlated with the program variables
(PROGGRP and PROGYn) in both years at a level of about -.3. That is,
a student whose previous year's performance is below par (in English
Vocat 1--4 Decoding) is more likely to have been assigned to rela-
tively ..re years of Spanish reading instruction, and to be in a
Spanish reading instruction program ,Turing the target year.

The only otner consistent pattern in which PREVYR is related to
other predictors_ is. in Year 2, where the correliEW7With the Check-
list ACM factor is positive, a relation that shows up for several
otherAS measures. ACM is the Checklist factor measuring the
reported emphasis on comprehension compared with decoding; students
whose previ,...:A year's Vocabulary Decoding scores were relatively
positive were more likely to receive relatively greater emphasis on
comprehension activities. This pattern reappears in later tables in
this series for IRAS measures tapping decoding sKill, with the excep-
tion of Expository Reading Comprehension, but is not found for the
measures of listening comprehension. The finding has a straightfor-
ward interpretation: students whose decoding skills are reasonably
well developed are more likely to receive more instruction in compre-
hension. The down-side is that students who are experiencing
difficulty with decoding are more likely to be kept at the level of a
phonics emphasis.

Program predictors. Next we consider the program predictors.
For Years I and 2, the two contrasts are highly correlated ( >.9O), not
just for Vocabulary Decoding but for all of the IRAS measures, in both
Spanish and English. The correlations drop somewhat in Years 3 and 4,
but remain relatively high (.8 in Year 3 and .7 in Year 4). The rela-
tion is partly a student-specific effect, partly a site-specific
effect. The student-specific effect, mentioned above, relates to the
student's entry language and progress in English reaoing.

The site-specific effect is understandable in terms of program
needs and resources. Certain sites, mostly those at the border, are
more likely than others to offer Spanish reading instruction through-
out the primary grades. Certain students, mostly those whose oral
English is poorly developed, are likely to be assigned to Spanish
reading instruction and to remain in that assignment during most of
the primary years. These effects can be seen in the negative correla-
tions with the SITE05 contrast, the positive correlation with SITE35,
and the negative correlation with ENGCAT. Border sites receivia17-"
contrast value in SITE05; studentsWFese sites were more likely to
receive more years 757-31Tanish reading instruction, leading to a nega-
tive correlation. Similarly, Site 3, assigned a "-" value in the
SITE35 contrast, was a relatively less urban locale than Site 5, and
was less likely to provide Spanish reading instruction to its
students.

Because orthogonal contrasts are not widely used in regression
analyses, it may be of value to expand slightly on this example. As
noted, in the SITC05 contrast nonburder sites were assigned a positive
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weighting and border sites a negative weighting. The assignment is
completely arbitrary, and affects only the sign of the correlation.
The effect of the contrast is to identify the difference between thetwo types of sites. A negative correlation between the site contrast
and "years in a Spanish reading instruction program" is equivalent to
the two-by-two table presented below:

Years in Spanish Reading Instruction

Site - - Few ("-") Many ("+")

Border
(,,-H)

Nonborder

Not many
cases

Lots of
cases

Lots of
cases

Not many
cases

Both the site contrast and the program variables are categorical, and
so for practical purposes the correlation is a convenient means of
expressing the value of a contingency analysis.

Another source of collinearity with the program variables arises
in association with the MISSING indicators for the RAMOS and the
Checklist factors. Recall that whenever one of the instructional
factor scores was missing, the MISSING indicator was set to +1, and
the mean value of the factor wai-iiiTined to the missing slot. This
procedure kept a maximum number of observations in the regression
analyses, but also allowed us to monitor the potential impact of this
strategy. As one would expect, the MISSING indicators for RAMOS and
Checklist are correlated, generally 7TMthe range of .5 to .7;
teachers who do not plan instruction in Spanish or English, respec-
tively, are more likely to be found not to be teacWng in that
language.

The relations between PROG and MISSING in both English and
Spanish are also as expecte77One orrilriOst common reasons for a
missing RAMOS or Checklist in English occurred on those occasions when
the entire lesson was in Spanish, and contrariwise. Accordingly,
English MISSING was more likely to be incremented for students who
were assigned one or more years of Spanish instruction (a positive
correlation, as observed), and Spanish MISSING was less likely to
incremented for students assigned to Span nhFeading instruction (a
negative correlation, which will be seen in later tables). Since the
entry language classification rating was related to program assign-
ment, it was also correlated with MISSING, more noticeably for Spanish
than for English.

The overall program correlation pattern, as a consequence, takes
the following form. Some students are more likely than others to
enter school with relatively limited skills in spoken English. Such
students are more typical at some of the sites than others; those
sites with higher proportions of Limited English Proficient students
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were also more likely in this study to have access to bilingualteachers. At these sites, Limited English Proficient students werelikely to be assigned to Spanish reading instruction, and to remain inthat program for two or three yea-s. As it turns out, we could haveused only a single program factor; including both PROGGRP and PROGYnweakened the analysis somewhat because of the reduRiFZi-of t5e twofactors. The collinearity of these factors with the precursor factors(language and previous achievement) and with the missing instructiondata indicators is a separate matter; untangling the relation bynested contrasts-would provide a clearer picture of program effects,in our opinion.

Instructional predictors. Turning next to the instructionalfactors, we note that the predictors from RAMOS and Checklist wereconstructed to achieve a high degree of orthogonality through a seriesof factor analyses. On the other hand, these analyses were conducted
ov,:r all four years of data, which means that there is no guarantee of
orthogonality for any given year. Examination of the collinearity
patterns reveals that systematic relations between the factor scores
are of limited extent, and further, factor scores do not appear to besystematically related to site or program variables in most
instances. A few exceptions will be described in this section.

Taking a correlation of .3 as a touchstofie, 24 of the 132
correlations (18%) between the RAMOS and Checklist predictors equal orexceed that criterion. Nine of these are .4 or greater. One pair islarge in both Years 1 and 2: Amount of Comprehension (ACM) instruc-tion and Group Vocabulary Instruction (GRV) are positiiiT7 correlatedin excess of .5 in both years. Otherwise no consistent patterns
emerge In the submatrix of instructional factor scores.

Instruction at different sites. Certain features of the
instructional configuration are systematically related to sits:, con-
trasts in both years. PRD and SMT are linked to SITE05, while STW and
PMT are related to mar PO-Tithe observational meaiiir-Vi rated productivIET-ind VT assesses the availability of secondary
materials. For both, higher values are associated with what are
generally construed to be more positive instructional conditions.
These are positively correlated with the border-nonborder site con-
trast, which in this instance is positive for the nonborder sites.
The implication is that in the first two years of the study, high
levels of productivity and a greater diversity of materials were
typical of the nonhorder sites, compared with the border sites. This
relation was based on observational summaries of classroom
instruction.

Parenthetically, the contrast between the border and nonborder
sites is associated with two other observational predictors in a
pattern that is not totally consistent over years, but such that the
direction of the relation is consistent. Briefly, in the nonborder
sites, students were observed to spend relatively more time engaged
with text in both first and second grades, and relatively less time in

8-)0
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whole-group teacher-directed instruction (i.e., more time with
small-group activities and some parallel independent work).

STW is an index of the teacher's report about the amount of
seatWollE to be assigned, while PMT is the quality of the primary
materials as designated by the teacher. The association of thesefactors was with the contrast between the border sites, one of which
was relatively closer to a city, the other two of which were rela-tively isolated. This confounding, which is pri'bably idiosyncratic topolicies at the sites, can be described as follows. The more heavily
urban influenced site, in contrast with the two more isolated sites,
relied more on worksheets and seatwork, and less on textbooks and
other relatively more demanding primary text materials. This may beexplained in part by the nature of the reading program at this site.
As reported in Volume this site provided individualized reading
instruction managed th ugh the use of student contracts in Instruc-tional Years 1 and 2. AS a consequence, reliance on worksheets and
seatwork assignments %as more prevalent in classrooms at this site
than in the other two border sites where reading instruction tended toconform h.:re closely to traditional small-group instruction built
around a basal reader.

The contrast for the degree of urban influence among the bordersites is also associated with four other instructional predictors, butfor Year 1 only. The correlations with gfl, HST, ACM, and GRV, all
greater in absolute value than .4, yieldINe configurationfor first graders: In the more heavily urban influenced site, as
contrasted with the two more isolated sites, first grade included lessemphasis on formal language during reading, a 'arger number of stu-
dents were observed in reading groups, and there was less time spent
on decoding and group instruction on word meaning. Such differences
may be expected, give the characteristics of the individualized read-ing instructional program at this site and the district's policy of
delaying phonics instruction until the student had completed the
primer level of the assigned primary textbook.

Having gone through Table 10 in some detail, we can dispense with
the remainder of Tables 11 to 18 in relatively short order. As noted
at the beginning of the section, collinearities with entry language
classification and previous year's achievement deserve some attention,
and certain IRAS measures were not introduced until the third cohort.
First, let us consider collinearities with entry language category and
previous year's achievement. This relation is virtually unchanged
over measures in Year 1, because both indices are the same (recall
that Alphabet Knowledge is the measure of preilous achievement), and
variations arise only because of slight changes in the sample. For
Year 2, the change in the strength of the correlation over measures
has an interesting structure. In general, the relation of the
original rating of oral language on entry to kindergarten is strongest
with IRAS measures of oral language -- two years later. The
correlations with Vocabulary Definition and Narrative Listening
Comprehension are both .46. Next highest are correlations with
Vocabulary Decoding and Narrative Reading Comprehension, both slightly
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less than .40. Correlations with single word decoding and Sentence
Reading drop to about .30.

In general, previous achievement is related to program assignment
(number of years in Spanish reading instruction) at a level of about
-.3 over all IRAS measures and for both Years 1 and 2. The pattern isone in which students whose performance

on IRAS-S is below par in the
previous year are more likely to be kept in Spanish reading instruc-tion programs. The pattern is virtually without exception in Year 1,but there are some-intriguing departures during Year 2. In particu-
lar, the strength of this relation becomes more noticeable for the
oral IRAS measures (Vocabulary Definition at -.45; Narrative Listening
Comprehension at -.38), and weaker for the direct measures of decoding
(Letter-sound Decoding at -.17; Letter-sound Spelling at -.21; Sen-tence Reading at -.18). The changes are not huge, but the trend is
for assignment to Spanish reading instruction to depend more in Year 2
on spoken language and less on decoding level.

The other differences between tables can be seen in comparing
Sentence Reading (Table 14) and Narrative Reading Comprehension (Table15). Sentence Reading was added to the IRAS battery with the third
cohort of students, whereas Narrative Reading was in the original
battery. The result is that most students from the first cohort are
not represented in Table 14 (those who entered at first grade), with
consequent changes in the structure of the instructional variables
(relatively slight), and the program and site contrasts (relatively
larger, because the first cohort was exclusively from one of the
border sites). While it is important to take note of these
variations, none of them are of substantial magnitude.

Predictors for Spanish Reading

The collinearities for predictors of deviations in Spanish IRAS
performance are shown in Tables 19 to 27, following the same pattern
as for English IRAS. As noted earlier in the volume, the limited
amount of Spanish instruction meant that many of the instructional
variables required estimation, the consequence being an artifactual
reduction in the predictive power of these variables, but also in the
extent of collinearity.

Precursor predictors. Recall that the entry language category
for both Spanish and -English are based on teacher ratings of the
student's oral language fluency on entry to kindergarten. The corre-
lation between this meaure (in Spanish) and the index of previous
achievement standing on entry to Year 1 (Alphabet Knowledge on entry
to Year 1) is about .20. Students typically did not acquire knowledge
of the alphabet as a precursor to Spanish reading, and so the weakness
of this relation was not unexpected.

The relation of entry language category to previous achievement
in Year 2 is more interesting. As was true for English, the highest
correlations are with the oral language components of IRAS; Vocabulary
Definition, and both Narrative and Expository Listening Comprehension
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are correlated with entry language category at a value of roughly
.45. The relation of entry language category to the various decodingtasks is lower (.35 or less), and the relation with Reading Comprehen-
sion is negligible (.25 or less).

Entry language category is positively related to the program
factors in both Year 1 and 2; above-median rating in Spanish is morelikely to be associated with assignment to Spanish reading instruc-
tion, with correlations of about .3. Also noticeable in both years isa pattern relating_Spanish entry language category to the site
contrasts. Above - median ratings in entry Spanish are more likely in
the border than the nonborder sites, and in the more urban of the two
nonborder sites. The import of this finding is that the teachers wereapparently not totally influenced by local context, but were able to
sustain a rating scale with some degree of constancy. Otherwise
teachers within each locale would classify students' competence in a
language relative to the prevailing level of competence within that
locale, and the correlations of language rating with site contrasts
would wash out.

Previous achievement has a pattern complementary to that found
for English IRAS, with a few variations. Positive deviations on
Spanish IRAS are positively correlated with program assignment; better
performance in Spanish means that a student is more likely to be
assigned to Spanish reading instruction. This relation is relatively
weak in Year 1, compared with the corresponding effect in English
(correlations are generally .2 or less); in Year 2, interestingly, it
is again the IRAS-S measures of spoken formal language (Vocabulary
Definition, and Narrative and Expository Listening Comprehension) that
are most highly correlated to program assignment to Spanish reading
instruction, not decoding skill in Spanish.

Previous year's achievement in Spanish is more highly related to
site contrasts than was true for English. The pattern in Year 1 is
such that, as one might expect, positive Spanish deviations are more
likely at border than nonborder sites; remember that, for Year 1,
previous year's achievement is based on a contrast of alphabet knowl-
edge from the Stanford Foundation Skills Test. In Year 2, previous
achievement (65raffraiiitiated according to IRAS components) is more
closely related to the contrast between the two nonborder sites.
Students from the more urban site leave first grade with higher
Spanish scores in most of the IRAS components (Reading Comprehension
is least affected).

Program predictors. The patterns here are identical to those
observed for the English IRAS. The only noticeable change is that
PROD is more closely related to MISSING, an expected finding given
that Spanish instruction was rare except in those classes designated
accordingly, whereas the converse was less true (instruction in
English was observed on occasion in classes designated as Spanish or
bilingual).
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Instructional predictors. Of the 132 correlations among RAMOS
and Checklist factors, 26 (20%) equalled or exceeded a criterion of
.3, about the same as for the English IRAS. No consistent regulari-
ties emerge across the two years, however, with changes in magnitudeand sign more typical than not. The largest correlation in the table
(.65) is between NST (for RAMOS) and NST (for Checklists), both ofwhich are indices 77 the number of stains in an instructional group;in Year 1 there was a close correspondence between what was observed
and what teachers planned.

Instruction at different sites. A quick scan of the submatrixshowing the correlations between instruction and site contrasts
reveals that Spanish reading instruction was much less clearly
distinguished between sites than was English instruction. In Table10, 22 of the 72 correlations in the submatrix equal or exceed .3; in
Table 19, only 3 of the correlations exceed this criterion. Tfr
biggest difference between sites was the presence or absence of a
systematic program of Spanish reading instruction. Differences
between sites in the character of that program were negligible.

General Conclusions

The presence of substantial multicollineaeity in a set of
predictors can seriously jeopardize the interpretation of a regression
analysis. The data structures to be analyzed, as discussed in the
following section, are not free of this threat. On the other hand,
the correlations presented in Tables 10 to 27 are generally modest-
and the more substantial values are within restricted subsets of tie
predictors.

Certain steps could have been taken to reduce the degree of
multicollinearity. Certain factors (PROG and MISSING) could have been
combined into a single indicator, reducing collinearity and increasing
degrees of freedom. Nested comparisons could have led to a reduction
in collinearity. The implication of this analysis is that the
findings to oe reported may be viewed as somewhat conservative in
nature; a better controlled analysis would probably yield clearer
confirmation of the relations because the presence If what amounts to
random noise generally hay the affect of muddying the water.

The analysis of collinearities has also pointed out some
substantively important effects tha6 merit more detailed attention.
In particular, the relation between achievement and program
assignment, including changes in this pattern over years, and the
relations between instruction and site -- both of these relations have
been reviewed in only cursory fashion in this section, but might prove
quite informative.
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INTEGRATIVE ANALYSES

Overview

The preceding sections have laid the groundwork for the analyses
to be described below, in which the predictor factors will be employedto account for observed variability in the IRAS deviations for each ofthe four years of data from the various cohorts. The section beginswith a presentation. of zero-order and partial correlations between thepredictors and the deviations. Thrse data allow the reader to assessthe relational structure at the th beginning of the regression
procedure, and after the effects e the precursors (entry languagecategory and previous year's

achievement level) have been entered intothe regression equation. This information is important, given thepresence of multiple collinearities in tha predictors.

The second part of the section presents the results of the
multiple regression analyses of each of the IRAS components, for eachof the four years of data and for both English and Spanish. As willbe emphasized later in the section, the purpose of these analyses is
descriptive rather than inferential. That is, the primary cim is notto establish statistical significance against some hypothetical popu-lation, but to determine the degree to which the various predictors inthe equation contribute separably to individual variations in IRASperformance. Some investigations in recent years have led to theconclusion that school achievement is totally determined by the
student's home background and other individual precursors, and that
variations in school and classroom factors contribute negligibly tovariatilns in growth. These generalizations have been undercut by
more careful examinations of student performance and of classroomvariables, and it is now possible to point to research showing that
factors related to the conditions of instruction do "make a differ-
ence." Nonetheless, the prevailing tendency still seems to place a
great deal of weight on the importance of the level of skill and
knowledge with which the student enters school as a kindergartner.
The regression analyses will serve to inform this question in the case
of children from bilingual backgrounds.

Certain caveats warrant repetition at this point. First, the
programs that we observed varied considerably in their character and
extent; relatively few of the students were assigned to Spanish read-
ing instruction in the study sites, and the relation between English
and S ',anish programs tended to be somewhat haphazard. Second, the
decision to truncate tne study at the end of second grade for the
third and major cohort means that longitudinal comparisons must be
made with care after the second instructional year data; the data for
Years 3 and 4 are limited to a distinctive subset of the sites, those
located at the border.

Finally, in this section we will reorder the IRAS components. In
previous volumes and sections, the order of administration has been
used throughout. This was how the data were gathered and analyzed,
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and it seemed most natural. Certain of the components are closer than
others linguistically and in the pattern of results, and so we will
now resort to the grouping mentioned earlier in passing, and repeated
here for the convenience of the reader:

ORAL LANGUAGE WORD/SENTENCE
DECODING

. Vocabulary
Definition-

. Narrative

Listening
. Expository

Listening

. Vocabulary

Decoding
. Letter-sound

Decoding
. Letter-sound

Spelling
. Sentence leading

READING

COMPREHENSION

. Narrative
Reading

. Expository

Reading

This organization has helped us understand a number of consistent
trends in the data, and works quite well in most instances. The
status of Vocabulary Decoding and Sentence Reading are somewhat
uncertain; the former often entails both "sight word" recognition as
well as decoding skills, and the latter places demands on fluency with
a meaningful word string in addition to the ability to decode or
recognize a word in isolation. With these cautions, we will rely on
this framework for ordering the IRAS measures and for organizing the
discussion in the remainder of the volume.

Correlations Between Predictor Variables and IRAS Deviates

As an introduction to the presentation of the regression analyses
proper, the correlations between the IRAS deviates and each of the
predictor variables are discussed next. Given the strong contribu-
tions of the variables indexing entry oral language skill and previous
year's achievement (as detailed below), both the zero-order correla-
tions and partial correlations after the effects of these two
variables have been removed will be presented.

English Correlations

Tables 28 through 36 present the relevant correlations for the
nine IRAS English scales. These will be discussed in the order they
were entered into the regression analyses: (a) entry skills,
including English oral language skill at kindergarten entry and the
index of the previous year's performance (i.e., skill in the appro-
priate task prior to entry into the re_vant instructional year), (b)
nominal Spanish reading program, including the number of years
enrolled in Spanish reading and the indicator of enrollment in Spanish
reading in the relevant instructional year, (c) indices of instruc-
tion, including the observed instruction factors, the planned instruc-
1117 factors, and the indices of missing (i.e., estimated) data for
the observed and planned instruction factors, (d) attendance, and (e)
site contrasts.
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Table 28

Interactive Reading Assessment System - English
Correlation Summary

VOCABULARY DECODING

Variable

Year 1

r p/r

Year 2

r p/r

Year 3

r p/r

Year 4

r p/r

ENGCATG 38 40 47 42PREVYR 50 72 81 83PROGGRP -27 -9 -31 -13 -41 -5 -36 -8PROGYx -33 -15 -36 -15 -36 -1 -24 -5R-ETT -13 -18 14 14 -6 -1 -1 -13R-DOI 4 1 -17 -23 -23 -12 -34 -22R -QFL 14 14 -7 -6 20 8 -16 7R-ADC 2 1 -4 -5 -38 -15 -13 -3R-PRD 21 25 20 -1 28 2 31 1R-SMT 2 3 3 -7 2 10 13 15R-NST 1 -3 -4 -1 21 37 16 28C-ACM -1 -1 50 25 35 -14 44 11C -QFL 27 20 32 21 -12 13 7 2C-STW 5 -3 1 -10 33 6 21 20C-PMT 41 35 3 -15 13 15 -46 -13C-GRV -6 -4 -14 -5 -2 28 -16 -9R-MISS -12 -6 -28 -14 -4 1 10 22C-MISS -25 -13 -30 -15 -8 10
2 ,_ 3PRESPRY 24 24 12 9 16 3 13 10SITE05 -14 -10 0 15 - -

SITE35 17 23 7 -8
SITE12 -8 -13 -14 -14 -11 7 -11 -1
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Table 29

Interactive Reading Assessment System - En9lish
Correlation Summary

Variable

Year

r

ENGCATG 46
PREVYR 36
PROGGRP -45
PROGYx -50
R-ETT 8
R-DGI -2
R -QFL 15
R-ADC -11
R-PRD 2
R-SMT -20
R-NST -1
C-ACM -20
C -QFL 31
C-STW -3
C-PMT 32
C-GRV 8
R-MISS -20
C-MISS -33
PRESPRY 3
SITE05 3
SITE35 -10
SITE12 -8

1

p/r

-31
-34

5
-5
12

-14
3

-20
-4

-19
23
-e
21
10

-15
-21
-1

5
-8

-11

VOCABULARY DEFINITION

Year

r

37
52

2

p/r

Year

r

35
69

3

p/r

Year 4

r p/r

44
49

-31 -6 -30 -9 -20 22
-31 -7 -25 -6 0 10
16 15 -7 -8 -3 -7

-14 -7 -8 14 -26 -17
4 8 27 13 -11 4
6 30 -24 2 -16 -16
18 14 30 23 19 -2

-15 -16 10 11 9 18
-5 -12 11 22 17 33
46 36 30 2 52 37
33 24 -21 -6 10 9
-1 -9 42 21 1 --16
8 11 22 21 -33 -14

-15 -13 -7 16 -15 -4
-17
-20

-1
-5

-8
-8

5
5

17
10

23
8

8 11 21 5 15 13
13 12
-5 -1 - -
-25 -25 -28 -14 -12 T

,..r
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Table 30

Interactive Reading Assessment System - English
Correlation Summary

LETTER-SOUND DECODING

Variable

Year 1

r p/r

Year

r

2

p/r

Year 3

r p/r

Year 4

r p/r

ENGCATG 31 28 44 44PREVYR 36 57 68 87PROGGRP -18 -19 -29 -21 -39 -7 -28 15PROGYx -21 -4 -29 -19 -36 -7 -25 3R-ETT 13 -18 1° 16 -3 6 16 8R-DGI -8 -11 -2^ -23 -28 -5 -38 -22R -QFL 16 16 -8 -2 11 1 4 20R-ADC -10 -11 1 5 -38 -17 -6 -22R-PRD 10 10 3 -e 25 22 20 -13R-SMT 6 7 2 -1 2 7 13 18R-NST -7 -10 8 7 6 -8 9 -8C-ACM -6 -5 43 31 25 7 32 8C -QFL 21 15 27 14 -3 18 -11 - ...,
-1..,

C-STW 4 -1 6 6 27 11 27 9C-PMT 30 23 -7 -14 14 20 -37 14C-GRV 6 8 -7 -10 -4 -2 -18 -23R-MISS 0 5 -16 -6 4 18 7 1C-MISS -14 -2 -19 -8 -2 11 2PRESPRY 19 18 9 10 20 8 4 -20SITE05 6 11 12 10
SITE35 30 35 14 -1
SITE12 -21 -25 -12 1 -7 7 -11 -20

I)
.....) ,.., t)
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Table 31

Interactive Reading Assessment System - English
Correlation Summary

LETTER-SOUND SPELLING

Variable

Year 1

r p/r

Year 2

r p/r

Year 3

r p/r

Year 4

r p/r

ENGCATG 29 37 44 32
PREVYR 35 70 78 71
PROGGRP -21 -7 -30 -15 -39 -12 -38 -17
PROGYx -27 -13 -33 -25 -32 -4 -17 -11
R-ETT -14 -17 11 2 -7 -R 3 2
R-DGI -1 -4 -17 -16 -27 -16 -41 -14
R -QFL 18 17 -4 6 14 3 -17 2
R-ADC 2 1 -4 1 -32 -12 6 9
R-PRD 13 15 13 -3 15 1 26 17
R-SMT 6 7 4 -4 13 21 6 -1
R-NST 1 -2 7 11 -1 -8 11 23
C-ACM -2 -1 38 22 34 4 30 -9
C -QFL 23 17 28 16 -14 1 6 11
C-STW 5 -1 1 --3 41 29 17 -3
C-PMT 33 27 4 -8 15 15 -42 -16
C-GRV 4 7 -5 -7 -16 -10 -18 -7
R-MISS -2 3 -28 -14 -23 -8 -9 -30
C-MISS -16 -6 -28 -15 -17 -2 -12 -18
PRESPRY 17 16 12 10 29 23 14 6
SITE05 - 4 8 9 - -
SITE35 "3'0 34 8 -15 -
SITE12 -16 -20 -16 -7 -26 -15 -16 -1
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Table 32

Interactive Reading Assessment System - English
Correlation Summary

SENTENCE READING

Variable

Year 1

r p/r

Year 2

r p/r

Year 3

r p/r

Year 4

r p/r

ENGCATG 35 39 53 40PREVYR 53 60 76 87PROGGRP -23 -2 -47 -41 -45 -1 -34 -13PROGYx -29 -10 -49 -38 -37 1 -30 -25R ETT -6 -9 27 32 1 9 -12 -10R-DGI -3 -2 -20 -25 -25 13 -17 -2R-QFL 13 8 7 12 9 -5 -24 -2R-ADC -10 -4 -2 9 -40 -6 -25 -9R-PRD 10 14 4 -13 37 16 36 15R-SMT -7 -6 -9 -22 15 29 -6 -1R-NST 10 12 17 11
3 .., 2 A.

-1,-)
... 16C-ACM 27 26 47 35 40 10 44 -4

C -QFL A.
-2,,,

,. 21 28 21 0 34 -2 -11C-STW 31 27 22 20 15 -1 16 4C-PMT 38 29 -7 -17 0 21 -43 -18C-GRV -20 -19 -11 -13 -3 18 15 17
R-MISS -6 -1 -32 -21 -3 10 -9 -12
C-MISS -23 -10 -37 -26 -12 5 -7 -13PRESPRY 20 18 17 18 20 12 22..,... 7
SITEOS -15 -15 10 18 - - - _
SITE35 7 12 -12 -18 - _
SITE12 8 10 9 8 21 20 21 7
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Table 33

Interactive Reading Assessment System - English
Correlation Summary

NARkATIVE READING COMPREHENSION

Variable

Year 1

r p/r

Year 2

r p/r

Year 3

r

ENGCATG 37 39 50
PREVYR 49 60 76
PROGGRE -25 -7 -42 -30 -50
PROGY. -31 -13 -45 -31 -42
R-ETT -4 -7 22 25 2
R-DGI 0 -4 -21 -28 -18
R-1T 10 9 4 3 12
R-ADC -4 -6 -3 -1 -38
R-PRD 14 17 9 -10 40
R-SMT -3 -4 -5 -11 2
R-NST 7 4 10 10 9
C-ACM 6 8 48 31 35
C-OFL 25 18 28 17 -8
C-STW 10 3 21 21 19
C-PMT 30 21 -5 -16 -2
C-GRV -9 -7 -10 -5 0
R-MISS -1? -6 -34 -26 -1
C-MISS -23 -10 -35 -27 -12
PRESPRY 17 16 19 17 21
SITE05 -10 -5 11 18
SITE35 4 7 -6 -8 -
SITE12 1 -2 7 10 13

926
89

Year 4

p/r r p/r

36
79

-19 -28 13
-15 -26 -13
-1 12 13
10 -2V -15
-3 -13 9
-6 -9 12
15 31 6
3 4 1

16 16 30
-5 42 7
13 5 -8
2 18 1

11 -53 -38
21 4 9
12 9 12
7 11 19

11 9 -19
-

7 8 _,.
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Table 34

Interactive Reading Assessment System - English
Correlation Surmary

EXPOSITORY READINS COOPREHENSION

Variable

Year 1

r p/r

Year

r

2

p/r

Year

r

3

p/r

Viler

r

4

$.,

ENGCATG 29 37 53 37PREVYR 48 47 66 76PROGGRP -20 -..., -45 -37 -50 -21 -31 17PROGYx -23 -7 -46 -36 -45 -21 -30 -27R-ETT 1 -2 25 26 4 5 10 15R-DGI -9 -9 -27 -33 -20 6 -28 -14R -QFL 16 12 5 1 14 -1 -16 1R-ADC -10 -6 -1 7 -39 -12 -15 -1R-PRD
2 4. 4 3 -5 41 19 34 15R-SMT -8 -7 -4 -6 0 7 9 10R-NST 3 2 5 10 1 -1 10 13C-ACM 26 26 47 39 43 19 40 1C -QFL 20 18 27 21 -11 12 5 -5

C-S'"; 22 16 29 29 21 13 23 10C-MT 24 15 -9 -13 -6 8 -49 -32C-GRV -7 -5 -8 -8 -10 8 1 7R-MISS 2 3 -31 -23 -3 9 14 19C-MISS -17 -5 -32 -24 -14 1 40 17PRESPRY 11 7 19 20 17 7 8 -17SITE05 3 5 14 13
SITE35 4 7 -2 -1 _
SITE12 -3 4 10 14 11 3 10 8
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Table 35

Interactive Reading Assessment System - English
Correlation Summary

NARRATIVE LISTENING COMPREHENSION

Variable

Year

r

1

p/r

Year

r

2

p/r

Year

r

ENGCATG 47 47 47
PREVYR 21 63 79
PROGGRP -39 -25 -46 -26 -35
PROGYx -39 -22 -44 -26 -34
R-ETT 14 11 21 19 3
R-DGI -18 -22 -24 -15 -23
R -QFL 18 14 2 11 20
R-ADC -17 -10 1 5 -29
R-PRD -13 -13 6 4 29
R-SMT -20 -18 -19 -17 5
R-NST 1 -1 7 -4 -10
C-ACM -21 -17 41 34 30
C-0FL 24 16 32 20 -16
C-STW 6 6 11 10 28
C-F:1T 20 7 -7 -6 7
C-GRV 10 9 -10 -8 -10
R-MISS -6 1 -24 -13 -6
C-MISS -19 -8 -32 -23 -14
PRESPRY 3 1 7 :1 14
SITE05 25 27 23 13
SITE35 -10 -6 -8 -3 -
SITE12 -10 -10 -10 -4 -4

92

91

3

p/r

Year

r

36
74

4

p/r

5 -11 16
11 -10 -e
10 9 8
9 -25 4
4 -10 8
2 -13 -1
6 23 7
2 8 ,

...

-4 24 43
18 50 .6.-r...,

8 -12 -21
7 13 12
13 -39 -32
16 -6 7
8 3 7
4 9 12
4 0 -12

7 6 17



Table 36

Interactive Reading Assessment System - English
Correlation Summary

EXPOSITORY LISTENING COMPREHENSION

Variable

Year 1

r p/r

Year

r

2

p/r

Year 3

r p/r

Year

r

4

p/r

ENGCATG 49 41 51 34PREVYR 31 48 67 74PROGGRP -39 -21 49 -37 -38 1 -14 11PROGYx -41 -22 -48 -36 -37 -1 -11 -11R-ETT 7 3 25 25 1 7 14 21R-DGI -e -6 -26 -28 -27 -4 -31 -8R -QFL 24 18 -0 -2 15 -2 -7 8R-ADC -14 -11 6 13 -30 -1 -20 -23R-PRD 2 7 6 -1 31 5 20 4R-SMT -14 -9 -16 -19 3 8 22 28R-NST -1 -1 14 7 -5 -1 12 15C-ACM 3 1 41 38 31 7 47 22C -QFL 20 16 34 28 -14 13 -16 -31C-3TW 20 13 16 15 28 18 19 19C-PMT 21 10 -10 -16 8 23 -36 -22C-GRV -4 -1 -7 -6 -9 19 -10 3R-MISS 1 4 -31 -19 -3 12 10 16C-MISS -30 -18 -37 -24 -11 8 8 13PRESPRY -1 -3 5 9 16 2 .4. -17SITE05 0 -2 25 27
SITE35 -5 -1 -6 -2
GITE12 -7 -8 -7 -6 -3 2 3 14
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Entry ;kills

For English entry level, the first variable entered in the
regression analyses, the correlations are generally uniform across
scales and stable across instructional years within scales. Recallthat the kindergarten teacher rated the child in both English and
Spanish on entry to school, and these ratings were then used to cate-
gorize the student as relatively high or low. Correlations of this
measure with IRAS-E deviations did differ

somewhat for different IRAS
components, ranging from .35 to .50 for the oral language components,
with a mean of .43, and from .30 to .50 for the decoding and reading
comprehension components, with a mean of .39 over all analyses; this
stands in contrast with the pattern for previous achievement.

These relationships suggest that relatively high English oral
language skill at kindergarten entry is positively associated with
above-average performance in each of the IRAS-E component skills
assessed throughout the early grades. Thus, for the bilingual sarole,
students who begin school with relatively greater English oral skills
are better able to profit from the English reading instruction
received, and further, the advantages in acquired skills continue to
be evidenced through fourth grade exit. Nnte that these students are
also more likely to receive different instructional programs than
those whose entry level in English is judged to be relatively low, as
will be seen below and as noted in the previous section.

Knowledge of the English alphabet was employed as an estimate of
first-grade entry literacy skill. It is consistently correlated with
each of the first-year deviates. The correlation coefficients average
about .4, with higher coefficients (about .45) for decoding based com-
ponents (Vocabulary Decoding, Sentence Reading, and Reading Comprehen-
sion) and lower values (about .3) for oral language based components
(Vocabulary Definitions and Listening Comprehension). Thus, knowledge
of the alphabet at kindergarten entry is associated with literacy
skill at the end of first grade, more strongly for reading (i.e.,
print) components than for oral language components, a pattern oppo-
site to that for the entry language category measure discussed above.

For Years 2 through 4, the corresponding IRAS index from the
assessment during the preceding Spring was entered as the measure of
previous year's achievement. The correlation pattern for these
indices is similar across IRAS scales, generally showing increases in
magnitude from the second instructional year (about .6) to the fourth
instructional year (about .8). The trend is less strong over years
for the oral language components (from .55 in Year 2 to .65 in Year 4)
due to ceiling effects (recall that for students in the aggregate,
both Vaocabulary Definition and Listening Comprehension scores were
remarkably high at the beginning of first grade). For the Decoding
and Reading Comprehension measures, the increase from Year 2 to Year 4
in the correlations was much more striking (.60 to .80).

This pattern means that the relative standing of individual
sndents becomes more fixed in place with increased schooling. That
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is, in the early grades, the degree of growth is not as dependent uponentry skill as in the latter grades. This pattern was remarked uponin the previous section, and will appear in subsequent analyses, alongwith a discussion of possible interpretations for the finding.

Nominal Reading Program Indicators

In the third regression step, the two general Spanish readingprogram indicators were entered: PROGGRP, the tr 1 number of yearsof enrollment in. Spanish reading (Frg from 0 , 5), and PROGYx,the dichotomous indicator of enrollment in Spanish reading infhT
instructional year x currently under analysis (0 for no current
enrollment and +1 ar enrolltunt). Recall that these two factors arehighly correlated, especially in Years I and 2.

The zero-order correlations of the program variables with theIRAS scale deviates are negative, generally ranging from -.3 to
-.5 over scales and years. Because of variations in cohorts that areconfounded with variations in sites, changes in these variables overyears need to be interpreted with care, especially those for Years 3and 4.

A trend that appears in Years 1 and 2 is for the program
variables to have the highest

zero-order correlations with the oral
language IRAS scales ( -.40 to -.50), and the lowest correlations withthe reading comprehension scales (smaller in absolute value than-.30). At the zero-order level, then, assignment to Spanish reading
instruction (from both the longitudinal and current year points of
view) is negatively related to relative growth in all IRAS-E
components, a relation accounting for 10 to 25 percent of the variancein Jie IRAS deviations.

To be sure, assignment to Spanish reading instruction reflects
the student's precursor standing, and so we would expect a change in
these patterns when nrecursors are taken into accoHnt. The partial
correlations of the program factors with IRAS deviations are indeed
reduced compared with the the zero-order correlations, especially forYears 3 and 4. The partial correlations remain consistently negative
and rather robust in Years 1 and 2, however, especially for the oral
language components of IRAS, where they range from -.20 to almost
-.40. (The small partials for Vocabulary Definition in Year 2 are a
somewhat surprising departure from this generalization.) Partial
correlations with decoding scales are generally small, but are modest
for Sentence Reading and Reading Comprehension, especially in Year 2.

In summary, enrollmdnt in Spanish reading programs is negatively
related to the set of English reading deviates, though the strength of
the relationship is reduced once English entry skill and previous
year's per'ormance are considered. The independent effect of assign-
ment to t, e programs is greatest in Year 2, especially for those
IRAS scales designed to assess the development of skills in handling
spoken English in formal settings. The pattern of partial correla-
tions in Years 3 and 4, with a restricted sample of students, is less
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consistent. One faint but intriguing trend in the data for Year 4does merit comma %. The partial correlations of PROGGRP are positivefor six of the nine IRAS scales, suggesting that,-Tia-The precursoreffects are taken into account, students who have been assigned tomore years of Spanish reading instruction may begin to benefit some-what during the fourth year of instruction. To repeat, this trend isvery slight, and ls restricted to the data from the border sites.

Instruction

Two sets of instructional indices are entered on the next step ofthe regression, first those obtained from the obse-vation data (RAMOS
factor scores), then those derived from the teacher interviews con-cerning planned instruction (Checklist factor scores). The discussionof the zero-order and partial correlations of these predictors willfocus on consistent patterns, especially those found in the data forthe first two instructional years.

While the partial correlations
showed substantial differences

from the zero-order correlations for the two program variables
discussed above, such differences were in general much smaller for the
correlations concerning the instructional dimensions. Such might beexpected given that program assignments partly depend upon oral lan-
guage entry skill, while the structure of instruction within distinct
segregated programs likely depends more upon otherhon-lingdisticfactors. Some changes are observed, and it should be reiterated that
the precursors are correlated with program assignments. Each of the
instructional dimensions is discussed separately below, observed
instruction first, then planned instruction.

Observed instruction. The first RAMOS factor, engaged text time
(ETT), is an index of the emphasis placed on engaged reading with
text. In the correlations displayed in Tables 28 through 36, this
factor shows -.mall negative relationships in the first instructional
year for the set of decoding assessments (Vocabulary Decoding, Letter-
sound Decoding, and Letter-sound Spelling), with the partial correla-
tions averaging about -.2. Conversely, in the second instructional
year, positive relationships are found, small for decoding (about
.15), and larger (at about .25) for those assessments concerned with
connected text (Sentence Reading, Narrative and Expository Reading and
Listening Comprehension). For the latter indices, positive correla-
tions are also found in Years 3 and 4, but they are of lesser
magnitude. Overall, increased reliance on text materials seems to
delay the acquisition of decoding skills in first grade where such
skill is initially developed. However, once some initial success in
decoding is found, subsequent involvement of students in text material
seems essential for the advancement of reading skill, more so for
comprehension than for decoding.

The second RAMOS factor is an index of direct instruction
delivered by the teacher to groups of students rather than
individuals (direct group instruction. or DGI). For the first
instructional year, no systematic trends appear, but for the se:ond
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instructional year, the coefficients are negative, averaging about -.2
over the nine IRAS scales, with only modest changes between the
zero-order and partial coefficients. (Neither ETT nor DGI are
apparently related to program assignment in Years 1 or 17 For thethird and fourth instructional years, the zero-order coefficients aregenerally smaller than Year 2, and are often reduced to values nearzero once the contributions of entry skill levels are removed. Wherethere is an effect, it is generally negative and generally associatedwith decoding scales.

Direct group instruction does not show systematic effects in theinitial year of instructic.a, but has a negative influence across theset of reading skills assessed in each of the subsequent years, mostnoticeably in the second instructional year. One interpretation ofthis finding is that even though such instruction represents increasedtime spent with an instructor providing increased amounts of direct
instruction, the accompanying practice of providing such to large
groups of students counters the expected positive result.

The third factor, quality of formal language (00, is a measureof the formal language demands made upon the studenti. This factorconsistently shows a small positive relationship to each of the IRAS
deviates in the first instructional year (averaging about .15), with
partial correlations only slightly reduced from the zero-order
values. There is no consistent pattern relating this index with the
deviations for Year 2 and following years.

Thus, as formal language demands increase, there is a slight
tendency toward increased skill during Year 1 in each of the reading
components assessed. The relationship most likely reflects the
contribution of explicit instruction on letter-sound correspondencesduring this year. The latter is one of the few curriculum areas thatappears with any discernible frequency

as a "formal language demand."

The amount of decoding (ADC), the next RAMOS factor, is e. index
of the relative amount of tiniraevoted to instruction in decoding.
The only noticeable effects appear in Year 1, where the zero-order and
partial correlations are slightly negative with tb sral language
scales in IRAS; an emphasis on decoding is associ I with less growth
in spoken English skills. A secondary pattern app_ars in Years 3 ar,J
4, the former more clearly than the latter, in which AOC is negatively
correlated with IRAS decoding and reading comprehension scales. It
appears that relatively greater emphasis in these grades on decoding,
presumably for students who are having problems in reading English, is
counterproductive. You may recall from the descriptive account in
'_!olume 6 that such decoding instruction was generally non-explicit.

The fifth RAMOS factor provides a measure of the conditions
promoting high individual student productivity (PRO). In the first
instructional year, this factor shows small posaTie relationships
(partial correlations averaging about .15) with those IRAS scales most
directly related to decoding (Vocabulary Decoding, Letter-sound
Decoding, Letter-sound Spelling, Sentence Reading, and Narrative Read-
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ing Comprehension), but not with the assessments most directly tapping
oral language skill (Vocabulary Definitions and Listening Comprehen-
sion). The relationships witlin the second instructional year are
negligible. In the third and fourth years, the zero-order coeffi-
cients tend to be modestly positive (about .28 on the average), but
are sharply reduced when the precursors (and hence the program
factors) are partialed cut. The pattern in the last two years is
consistent with a situation in which the more able students become
noticeably more productive in academic tasks than those rated less
able and performing- mcbse poorly -- and the relatively lower produc-
tivity is associated through this mediator with poorer year-end
performance.

The next factor provides a measure of the relative usage of
secondary materials (SMT), though this interpretation is somewhat
oversimplified. The most prominent finding is that the usage of
secondary materials is negatively related to oral language deviates in
the early grades even after oral language entry has been taken into
account. This suggests that when such supplementary materials are
employed, they tend to be associated with a lowered emphasis on formal
language, an interpretation supported by the negative correlation
found between this factor and that assessing the quality of form4ilanguage (M).

The final factor reflects the number of students constituting an
instructional group (NST). The correlations are in general negligible
except. in the fourth instructional year where small positive partials
are found, averaging about .25, for each of the IRAS scales except
Letter-sound Decoding. Instructional group size is not related to
literacy skill acquisition in these data.

In summary, the correlation pattern for the'seven instructional
factors based on classroom observations, reveals the following.
First, relatively superior literacy skills in general were associated
with increased engaged text time (especially for comprehension skills)
and increased formal language demands in the instruction provide'.
The amount of direct group instruction, while allowing for increased
amounts of direct instruction, was negatively related to the sct of
literacy skills assessed, perhaps due to the practice of providing
such instruction to larger groups of students. Second, decoding
skills were positively related to productivity, but negatively related
to the amount of time devoted to decoding instruction, though such
decoding instruction was found largely to be of low quality. Finally,
oral language skills are negatively related to the use of secondary
materials, but such usage was associated with a lowered emphasis on
formal language.

Planned instruction. Turning to those dimensions of instruction
based on teacher plans, the first Checklist factor provides a measure
of the relative amount of time planned for instruction in comprehen-
sion (ACM). In the first instructional year, the relations are small
and inconsistent. In Year 2, the coefficients are uniformly positive
across the nine IRAS scales, relatively large, and unaffected by the
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precursors (the partials average about .3). In Years 3 and 4, the
zero-order correlations are again positive and of modest extent, butthe relation is mediated by the precursor variables, so that the
partial correlation coefficients are, with a few exceptions, generallynear zero.

Thus, the amount of time in Year 1 planned for comprehensioninstruction is not consistently related to any of the IRAS scales(other research suggests that comprehension instruction is negligiblein most primary classrooms). In Year 2 and subsequent years, thefactor shows positive effects across ...he set of IRAS assessments;these are generally reduced in the latter years when entry skills aretaken into account, perhaps because of the limited nature of theearliest cohorts.

The second factor, quality of formal language (gEl), constitdtesan index of the formal language
demands planned by tffiteacher. Forthe first two instructional years, the zero-order correlations arepositive across the set of IRAS scales, with the partial correlationsslightly reduced to an average of about .2. The patterns in Years 3and 4 are weak and inconsistent.

The third Checklist factor, seatwork (STW), is an index of the
relative amount of time to be devoted to independent seatwork asoposed to group work. For the set of comprehension scales, small
positive coefficients across years are found with the largest values
appearing in Year 2 (partial correlations averaging about .2). Theonly other discernible pattern for this index is found in Years 3 and4, where there is a positive relation to IRAS scales rs single-word
decoding; the zero order correlations generally exc J .30, but are
often negligible when the precursors are taken into .ccount.

Recall from the discussion of the factor inter-correlations inVolume 6 that the amount of comprehension (ACM) showed a moderate
positive relationship to the amount of seat;i71( (STW), suggesting thatfor students given relatively larger amounts of iiiEwork, there was an
associated increase in the amount of comprehension instruction. This
relationship most likely contributes to part cif the associations foundhere between seatwork and comprehension scale deviates.

The next Checklist factor, primary materials (PMT), assesses the
planned usage of primary materials (although the fiErEr was more
complex than the label indicates). In Year 1 the zero-order correla-
tions average about .30, dropping to .20 when the precursors are taken
into account. The relation is strongest for the decoding scales of
IRAS. The patterns in Years 2 and 3 are weak and inconsistent. In
the fourth instructional year negative values are found (partial
correlation averages of -.2), with the strongest relationships in the
four comprehension scales. Recall that the quality of instruction
devoted to sentence/text meaning (IFSTMN) negatively loaded on this
factor, and thus while one may expiZTFimary material usage to have a
positive influence on the acquis4tion of reading, the accompanyiig
reduction in the quality of instruction found in this data set may
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have led to a weakening influence. Again, recall that :lie sample forYear 4 is limited.

The final factor is a measure of the relative amount of time
planned for group instruction in word meaning, labtlled GRV for groupvocabulary instruction. This factor had no consister,t effects on IRASdeviations.

In summary, the correlation pattern for the five instructionalfactors based on.teacher instructional plans, suggests the follcwing.
First, relatively higher literacy skills were associated with
increased amounts of (planned) instruction entailing greater amounts
of formal language demand, and with increased planned usage of primary
materials. Second, relatively superior comprehension skills were
associated with increased amounts of time on comprehension instruction
and with increased amounts of seatwork, two factors that were
themselves correlated in 'his data set.

Missing instruction indicators. Following the entry of the LL)ve
dimensions of instruction, obser4iT and planned, the missing data
indicators for these two sets of instructional data were entered to
assess whether estimated data were associated with deviations. Themissing indicators were often negatively correlated with one or more
of the IRAS scales during a given year. The pattern is quite unevenin Year 1. In Year 2 tha zero-order correlations range between -.20and -.35 for most scales, but are generally no more than -.20 when
precursors are partialled out. The relations in Years 3 and 4 are
again uneven.

A missing (and hence estimated) RAMOS or Checklist variable mightarise for several reasons. First, as mentioned earlier, missing data
appear in the instructional indices for a given language of instruc-
ion when a student is exclusively involved in a reading program

taught in the other language. Second, some students were involved in
special pullout classes (e.g.,

English-as-a-Second-Language) and thus
left the classroom during the observed period. Finally, some migrant
students were represented in the sample and were not enrolled in
school at all during certain ( ometimes extznded) periods, such absen-
teeism being generally restricted to early Fall and late Spring-

Attend:nee

The average percentage of days in school attendance during a
given instructional year x, PRESPRYx, was entered in the next regres-
sion step. The effects or diiaFfible generally appear in the first
three instructional years, and most prominently for those skills
largely based in decoding (average partial correlations rf .15 across
the three instructional years and the six relevant scales). Simply
put, literacy skills tend to show greater improvement with increased
exposure to instruction. Conversely, failure to attend school means
that the student does more poorly on those components of reading that
are most closely associated with schooling, but tiere is less effect,



at least in the short run, on the development of spoken English among
the students in this bilinguzl sample.

Site Contrasts

In the final regression step, the three site contrast variables
were entered: SITE05, SITE35, and SITE12. Given the cohort structure
of the study, tFriTTst-ITIFTite contrasts are applicable only during
the first two instructional years. For the contrast between border
and nonborder sites (SITE05), small positive partial correlations
averaging about .15 ere iTignO in the second instructional year for the
four comprehension scales (Narrative and Expository Reading and
Listening Comprehension). Given the coding of this variable, compre-
hension skills evidenced in the second instructional year tend to be
mire highly developed in the two nonborder sites than in the three
border sites, once differences in entry skills have been taken into
account.

For the contrast between the nonborder sites (SITE35), positive
partial correlations are found for the decoding scale within
the first instructional year, averaging about .3. This suggests that
decoding skills do not differ between these two sites at the end of
first grade (once prE:ursors have been considered), but in the subse-
quent year, students from the more urban site possess relatively
superior decoding skills to those target students from the less urban
site.

For the contrast between the border sites (SITE12), no consistent
effects of any magnitude were observed between 61174 contrast and
patterns of deviations.

Summary of the English Correlations

In summary, the correlations between the regression predictor
variables and English IRAS deviates reveal the following:

English kindergarten entry skill is associated with above average
performance in each of the IRAS component literacy skills
assessed throughout the early grades.

Entry literacy skill is similarly related to exit literacy skill,
and increasingly so over grade levels, thus suggesting that
students tend to become academically "locked i,i place" with
increased schooling.

Enrollment in Spanish reading programs is generally negatively
associated with acquired English literacy skill. However, there
is some indication of relatively superior English literacy skills
at fourth grade exit fir those students with longer (longitudi-
nal) enrollments in ' h Spanish reading programs (though the
sample is limited in is instructional year).
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Relationships for both observed and planned instructional
dimensions suggest that (a) literacy skills are advanced by
instruction that makes strong formal language demands on
students, by instruction that employs primary materials, and by
instruction that engages students in work with text materials,and (b) comprehension skills and vocabulary skills are advancedby increased amounts of instructional time devoted to such skill
development; decoding skills show the opposite relationship,
perhaps because of the relatively low quality of such instruction
found in this data set.

Literacy skills tend to show greater improvement with increased
exposure to instruction -- the more opportunity for learning, thegreater the skill acquired. This relationship was in many
instances not generic in the present data set. Instead, moretime on a particular component

was correlated with growth in that
component.

Finally, some site contrasts are evident even after site
differences due to entry skill have been removed, but these are
relatively isolated.

Spanish Correlations

Tables 37 through 45 present the relevant correlations for the
nine IRAS Spanish scales. In pirallel with the previous section,
these will also be discussed in the order they were entered into the
regression analyses.

Entry Skills

For oral Spanish entry skill, the first variable entered in the
regression analyses, the correlations, as in the English data, tend to
be relatively uniform across scales and across instructional years.
The relation of Spanish entry category to the oral scales of TRAS tend
to be higher than for the scales that require decoding; the former
average about .40 and the latter average .32, with no trend over
years. These data show that relatively high Spanish oral skills at
Pntry to kindergarten continue to be positively associated with
above-average performance in Spanish literacy skill throughout the
early grades, especially with skills in formal use of the spoken
language.

Knowledge of the Spanish alphabet was employed as an estimate of
general literacy on entry to first grade. Kindergartner's knowledge
of the Spanish alphabet was typically minimal, and so this index was
only weakly (though positively) related to the IRAS scales. For
subsequent years, the corresponding IRAS scale deviation from the
previous year served as the index of previous year's performance.
The correlation pattern for these indices is similar to that for the
English data: coefficients increasing from .60 in Year 2 to .70 in
Year 4 for oral language scales, and from .70 in Year 2 to more than
.80 in Year 4 for the single-word decoding skills. Correlation of
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Table 37

Interactive Reading Assessment System - Spanish
Correlation Summary

VOCABULARY DECODING

Variable

Year

r

1

p/r r

Year 2

p/r

Year

r

3

p/r

Year

r

4

p/r

EPNCATG 32 36 32 31PREVYR 8 74 83 83PROGGRP 14 4 24 15 -4 -1 -4 13PROGYx 17 9 25 16 -9 -2 0 26R -QFL 11 13 3 9 4 -4 -l'i -10R-DGI -1 -7 -13 4 -11 -17 32 31R-ETT 4 2 17 16 -5 3 -15 -13R-NST -6 -5 -14 -12 -3 5 -7 -10R-ADC 9 7 7 15 -7 8 -4 -1R-SMT 4 -1 9 6 4 12 -12 -8R-CNT 8 9 -3 -11 -30 -33 -32 -7iC-ADC -29 -30 -15 -14 -10 -4 -5 -8C-STW 10 12 6 2 13 11 -14 1C-PMT -17 -20 20 8 -18 -0 4 6C-DTC 1 2 17 12 -12 -2 1 4C-NST 9 6 4 -20 -15 -17 2 -13R-MISS -16 -4.0 -28 -21 -11 -12 5 -31C-MISS -17 -10 -35 -26 4 -2 8 -24PRESPRY 21 18 5 4 10 -1 3 -10SITE05 -8 5 -11 -1 - _
SITE35 77 16 3S 21
SITE12 -22 -25 -22 -12 -30 -7 -35 -23



rable 38

Interactive Reading Assessment System - Spanish
Correlation Summary

VOCABULARY DEFINITION

Varl

Year

le r

1

p/r r

Year 2

p/r

Year

r

3

p/r

Year

r

4

p/r

SPNCATG 45 43 24 36PREVYR 18 61 61 72PROGGRP 38 27 36 16 13 8 17 23PROGYx 33 24 35 18 8 5 18 23R -QFL 3 2 2 7 11 -4 -12 -3R-DGI -3 -11 5 12 5 7 22 17R-ETT -1 1 8 10 -9 -10 -14 -4R-NST -20 -19 -9 -10 -11 2 -1 -9R-ADC -3 -8 5 13 -5 4 -7 3R-SMT 10 6 10 10 9 14 -12 -2R-CNT 20 18 -3 -8 -22 -10 -22 -17C-ADC -24 -21 -2 1 0 9 -3 4C-STW -9 -6 -6 -6 19 20 -13 8C-PMT -9 -9 14 1 -19 -10 3 17C-DTC 0 6 8 14 -10 -1 7 10C-NST -6 -9 1 -6 -16 -12 8 -7R-MISS -24 -17 -31 -20 -26 -28 -3 -22C-MISS -27 -20 -45 -26 -11 -6 -11 -21PRESPRY 13 8 -7 -2 5 -2 -13 -25SITEO5 -26 -11 -26 -8 - -
SITE35 31 14 42 25 -
SITE12 -39 -38 -34 -25 -38 -13 -46 -30
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Table 3T

i

Interactive Reading Assessment System Spanish
Cbrrelation Summary

LETTER-SOUND DECODING

Variable

Year

r

1

p/r r

Year 2

p/r

year-

r

3

p/r

Year

r

4

p/r

SPNCATG 36 37 27 18PREVYR 8 68 71 81
PROGEIIIP 14 3 23 14 -12 -7 -19 -5PROGYx 19 9 26 17 -1Z -5 -11 3R QFL 17 20 -1 4 7 6 -8 4R-DOI -7 -13 -13 4 -9 -8 40 22k-FTT -1 -4 18 13 0 8 -13 2R-NST -6 -6 -8 -7 -16 -23 -16 -18R-ADC 8 .7 10 22 -1 10 2 ,_ 10R-SMT 4 -1 11 9 5 0 -9 =

..,R-CNT 12 13 -1 -9 -25 -14 -40 -21C-ADC -24 -25 -18 -9 -1 11 -8 -10C-STW 12 14 12 9 31 36 -13 w
--;C-PMT -20 -23 15 -1 -17 -10 2 -1C-DTC -3 -2 18 18 -12 -10 -8 5

r.;--NST 0 -3 -
, -13 -33 -41 -7 -12h-MISS -24 -18 -31 -22 -2 -1 9 -7C-MISS -24 -16 -34 -23 13 9 i8 -6PRESPRY 15 12 7 10 7 -9 15 6SITE05 -5 10 -Q 1

SITE35 30 18 51 40
SITE12 -A.3 -27 -20 -7 -32 -16 -18 w

..,
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:able 40

Interactive_ Reading Assessment System Spanish
Correlation Summary

LETTERSOUND SPELLING

Variable

Year

r

1

p/r r

Year 2

p/r

Year

r

3

p/r

Year

r

4

p/r

SPNCATG 33 41 28 35PREVYR 18 73 80 81PPOGGPP 17 5 24 11 5 17 0 -6PROGYx 16 6 28 19 2 13 3 1
R -QFL 14 18 3 5 -4 -10 2R-DGI 2 -6 -6 5 -9 -20 26 4R-ETT -3 -6 13 10 0 12 -13 2
R-0,..,T -13 -10 -8 -1 -4 -6 -5 -6R-ADC 7 4 4 12 -12 5 -4 4R-SM1
R-CNT

6
16

1

17
13

1
4

8
-7

0
-31

14
-23

-11
-26

3
-4C-ADC -24 -26 -17 -18 -5 2 -9 -14C-3TW 4 7 13 2 15 22 -17 -3C-PMT -8 -12 15 3 -22 -13 0 -5C-DTC -6 -6 16 16 -10 -6 7 16C-NST

2 d_ 1 14 -3 -21 -29 5 -4R-MISS -21 -14 -32 -25 -1,. -13 11 -14C-MISS -20 -12 -36 -28 -3 -8 4 -7PRESPRY 21 18 11 13 15 -4 5 -1SITE05 -8 8 -13 -1 - - _
SITE75 31 20 48 32 -
SITEI2 -21 -25 -18 -6 -44 -35 -35 ---

=
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Table 41

Interactive Reading Assessment System Spanish
Ccrrelation Summary

SENTENCE READING

Variable

Year

r

1

p/r r

Year 2

p/r

Year 3

r p/r

Year

r

4

p/r

SPNCATG 35 39 36 3 36PREVYR 12 70 62 76PRuGGRP 33 25 23 2 -12 -16 -11 -1PROGYx 31 23 24 5 -11 -12 -11 6R -QFL 3 4 -3 6 -2 -7 -16 -12R-DGI 8 7 -13 8 1 -1 29 23R-ETT 10 4 11 14 -5 10 -19 -14R-NST 5 2 -12 -16 0 -1 -1 -2R-ADC 9 7 7 20 -18 -16 -9 -6R-SMT 8 1 2 3 -14 -14 -17 -12R-CNT -7 -4 -7 -13 -19 -17 -29 ,-,
-,_-_,C-ADC -25 --1-1.

...... -10 -6 -19 -10 0 2
C-5 r1,4 8 8 6 -6 3 -7 -17 -5C-PMT -14 -12 19 2 -19 -20 -2 -1C-DTC 7 9 13 9 -11 -'7. -19 -25C-NST 13 10 5 -11 -4 -. 10 -1R-MISS -22 -16 -23 -11 -6 -3 10 -16C-MISS -27 -21 -33 -17 3 1 22 -1PRESPRY 18 15 7 10 6 1 32 .7,7

SITE05 -16 -5 -10 6 - -SITE35 25 9 40 25 -
SITE12 -16 -19 -12 -10 -19 -13 -6 4
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Table 42

Interactive Reading Assessment System - Spanish
Correlation Summary

NARRATIVE READING COMPREHENSION

Variable

Year

r

1

p/r r

Year 2

p/r

Year

r

3

p/r

Year

r

4

p/r

SPNCATG 24 36 39 36PREVYR 7 60 74 72PROGGRP 8 1 15 5 -12 -15 -11 -9PROGYx
R-OFL

8
11

1

13
14

-1
4

....,
..

-16
5

-14
7

-10
-12

-4
-10R-DGI 11 7 -13 -18 2 -7 14 5R-ETT -6 -B 9 10 -10 -9 -13 -10R-NST -16 -14 -17 -18 -7 -5 4 8

R- -,;DC 7 6 9 13 -19 -4 -9 -10R-SMT -8 -12 -4 -6 -9 6 -13 -10R-CNT 16 16 -7 -8 -13 -8 -15 -5C-ADC -23 -23 -7 -8 -13 -4 1 7C-STW 3 4 0 6 12 -22 -16C-PMT 2 1 25 17 -11 5 -3 -2C-DTC -4 -3 6 6 -17 -1 -7 -9C-NST -1 -3 3 -4 3 3 20 20R-MISS -6 -1 -14 -9 0 1 17 5C-MISS -11 -6 -19 -9 13 13 19 11PRESPRY 14 11 7 7 8 -3 34 38SITE05 -16 -8 -16 3 - - -
SITE35 11 1 23 11
SITE12 -18 -19 -13 -6 -3 12 -6 -1
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Table 43

Interactive Reading Assessment System - Spanish
Cbrrelation Summary

EXPOSITORY READING COMPREHENSION

Variable

Year

r

1

p/r r

Year 2

p/r

Year

r

3

p/r

Year

r

4

p/r

SPNCATG 16 32 34 35PREVYR 6 23 66 76PROGIRP 20 16 16 40 -9 -15 -6 -5PROGYx 23 20 14 1 -11 -9 -2 2R -QFL 4 5 -3 2 3 -3 10 -7R-DGI -3 -3 -25 -20 3 -4 12 -1R-ETT 4 1 9 11 -6 5 -12 -7R-NST -8 -9 -16 -20 -8 -6 4 8R-ADC 7 6 5 9 -19 -12 -8 -9R-SMT 9 5 -1 -1 -12 -7 -11 -7R-CNT -16 -15 -5 -7 -15 -16 -12 1C-ADC -43 -42 -8 -5 -10 -4 0 7C-STW 19 19 -t -5 5 4 -26 -23C-PMT 12 12 21 21 -11 -10 -5 -3C-DTC 12 12 4 4 -19 -6 -4 -4C-NST -6 -9 6 -2 -1 -8 24 25R-MISS
C-MISS

-e
-m...

-,.....,

- -5

-23
-12
-19

-4
- -7

-2
9

-2
3

16
10

7
4PRESPRY 9 7 i 10 i31..." 10 31 35SITE05 8 14 -7 3 -SITE35 17 11 24 10 - _ -SITE12 -1 -2 -4 -7 -9 -12 -9 -5
-



Table 44

Interactive Reading Assessment System - Spanish
Correlation Summary

NARRATIVE LISTENING COMPREHE :SION

Variable

Year

r

1

p/r r

Year 2

p/r

Year-

r

3

p/r

Year

r

4

p/r

SPNCATG 47 57 3L 23PREVYR 23 74 64 65PROGGRP 36 24 45 26 9 -7 3 -1PROGYx 37 27 43 23 0 -12 9 4
R -QFL -2 3 -4 -1 10 5 -13 -3R-DGI
R-ETT

3
3

-9
1

-5
-4

-4
3

6
5

-6
5

7
-13

2
.....R.

.,R-NST 0 6 4 -1 -5 -1 10 2R-ADC 0 -5 -3 -1 -9 -7 -13 -5R-SMT 7 1 5 1 -6 -5 -i3 -7
R-CNT 2 2 .. 6 4 -3 -8 -' -1C-ADC -12 -14 -2 7 -18 -16 -7 -4
C-STW -4 -1 -P -4 -2 -15 -28 -14C-PMT -5 -11 5 3 -13 -17 -20 -5
C-DTC -2 -1 -3 -1 -21 -17 -9 10C-NST 6 4 4 -4 12 10 21 11R-MISS -24 -15 -26 -12 -7 -1 2 .. 5
C-MISS -31 -23 -44 -24 -4 6 -6 -3
PRESPRY

2 .. -4 -15 -10 1 2 -1 -6
SITE05 -31 -14 -40 -19 -
SITF35 39 23 51 29
SITE12 -13 -18 -18 -18 -25 -9 ....12 -21

.9 (1 b
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Table 45

Interactive Reading Assessment System Spanish
Correlation Summary

EXPOSITGRY LISTENING COMPREHENSION

Variable

Year

r

1

p/r r

Year 2

p/r

Year

r

3

p/r

Year

r

4

p/r

SPNCATG 46 51 43 26PREVYR 13 60 63 58PROGG1P 41 30 41 72 11 -17 -1 -6PROGYx 37 28 37 18 2 -7 12 8R -QFL -3 -2 -1 5 17 10 -16 -12R-DGI -12 -16 -11 -1 7 -1 21 19R-ETT 6 1 -1 -1 -4 -2 -18 -14R-NST 4 1 5 2 -6 1 5 1R-ADC -2 -6 -1 2 -15 -16 -12 -8
R -3MT 7 -3 5 -1 -7 -6 -16 -12R-CNT 3, 8 7 -1 -15 -24 -21 -19C-ADC -19 -17 -5 2 -12 1 -17 -12C-STW -3 -4 -12 -9 4 -12 -31 -23
C-PMT -14 -13 3 -2 -8 -19 -21 -12C-DTC -6 -5 -4 3 -20 -1' -.:, 1C-NST 6 1 6 -10 -2 A. -6 16 14R-MISS -24 -16 -22 -11 -10 -1i -1 -1C-MISS -33 -26 -41 -24 -6 1 -9 -5PRESPRY 4 -1 -14 -10 4 5 3 .7

SITEO5 -26 -13 -30 -14 -
.,

-
SITE35 40 22 45 19 -
SITE12 -19 -24 ---L7 -20 -27 -77 -31 -19
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previous year's performance for Senter,-e Reading and Reading
Comprehension appeare' less consistent, Lhlt were generally high and
tending to increase. As with English, the pattern suggests that the
relative standing of individual students with respect to Spanish
literacy ski;' becomes more set Jo place and predictable with
increased schooling.

Nominal Reading Program Indicators

In the third regression step, the two general Spanish reading
program indicators were entered: PROCGRP, the total number of years
enrolled in Spanish reading (rangiii117,77,1 0 to 5), and PROGYx, the
dichotomous indicator of enrollment in .,Hanish reading 1775i
appropriate instructional year (0 for no current enrollment and +1 for
enrollment). Recall that these factors are highly correlated.

The zero-order correlations of these two variables with the
Spanish IRAS deviates are somewhat complex. For oral language scales,
the correlations are positive and of moderate sire during the first
two years (.30 to .40); the corresponding partial correlations remain
of modest size (.20 to .30). The correlations with the single-word
decoding scales are positive for both zero-order and partial effects,
but in Year 2 only and somewhat smaller. Sentence Reading and
Expository Reading Comprehension show similar relatinns in Year 1
only. The effects for the last two instructional years are
inconsistent, generally small, and about equally often positive and
negative.

Enrollment in Spanish reading programs appears to be positively
related to literacy skill in the early grades, but not in the later
two grade levels. As discussed in Volume 6, students are dropped from
Spanish reading as Spanish literacy skills and English oral skills
increase, thus leaving these programs populated by students
experiencing difficulty learning to read or in acquiring oral English

As such, it is not surprising that length in the program is
not substantially related to S;anish reading in the later grades, and
may even be negatively related to some performance measures.

Instruction

The instructionJ indices from the current instructional year
under analysis were en_dred in the next step of the regression, first
those obtained from the observational data (RAMOS factor scores), then
those derived from teacher interviews about planned instruction
(Checklist factor scores). Each of these individual dimensions is
discussed separately below, treating observed instruction first, then
planned instruction. In general, the instructional correlates have
weak effects on the Spanish IRAS deviations. This result may reflect
the relatively larger number of estimated scores employed due to the
infrequency of Spanish instruction, particularly in the later
instructional years. The omnibus analysis used in this volume has the
advantage that the sample remains fairly constant; a different picture
might have emerged with regard to the effect of instructional



variables if we had investigated the subset of students who received a
substantial amount of Spanish instruction during a given year.

Obseeved instruction. The first RAMOS factor, the quality of
formal language (El), is an index of the formal language demands
placed upon the students by the instruction offered. In the first
instructional year, the correlations

are generally negligible with the
exception of small positive partial

correlations for most of the
decoding based assessments (Vocabulary Decoding, Letter-sound
Decoding, Letter-sound Spelling, and Narrative Reac,ng Comprehension),
averaging about .15.

Recall that the quality of decoding index (IFLTMN) had the
largest loading on this factor, and with a positiVeWighting. As
such, the finding in the first instructional year (where decoding
skills are initially acquired) of positive partial correlations for
the decoding based IRAS components suggests that as instruction in
decoding (i.e., letter-sound correspondences) becomes more explicit,
skill across the set of literacy skills having relatively large
decoding components improves. Note that this result matches that
found in the English data, where the quality of formal language factor
showed small positive correlations with the IRAS deviates during the
first instructional year.

The second RAMOS factor is an index of direct instruction
delivered by an instructor aimed at groups of students rather than
individuals (direct group instruction, or DGI). The only noticeable
effect for this factor is a set of positive correlations with decoding
skills in Year 4. The limited representativeness of this sample and
the high inter-correlations between the instructional factors in this
year complicate the interpretation of this isolated finding.

The third factor, engaged text time (ETT), provides a measure of
reading time where students were engaged wTTh text materials. The
correlations are small and unsystematic in virtually every
instructional year.

The number of students (NST), the next RAMOS factor, is an inaex
of the number of students constituting an instructional group. This
factor generally has negative effects across the four instructional
years and across the nine IRAS scales. However, the partial
coefficients are reduced to values near zero in most instructional
years. The trend is for decreased performance with increased group
size, but the relationships are weak, and generally confounded oath
entry performance. Engaged text (ETT) time is negatively related to
this factor, further complicating 1Verpretation.

The fifth RAMOS factor constitutes an index of the relative
amount of time devoted to instruction in decoding (ADC). The
,iorrelations for this factor are neglioitle and inconsistent
throughout. The only exception is a slight positive trend (about .15)
in the partial correlations in Year 2, suggesting that in this year,
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skill in Spanish decoding increased as more time was allocated to thisskill.

The next factor provides a measure of the relative usage of
secondary materials (SMT) with respect to both the quality andquantity of such usage. No consistent effects of this factor appearthe data

The final factor, though complex, essentially gives an index ofthe number of management interruptions, labelled CNT fir control. Inthe first instructional year, the correlations are generally positive
at about .15 across the single-word scale, both definition and
decoding, with only slightly reduced partials. The pattern is for
the correlations to become more negative in subsequent years; Year 2hat no discernible pattern, and it may be *hat the negative values inYears 3 and 4 are dependent on peculiarities of the restrictedsample. Overall interruptions requiring instructor management appearto be slightly associated with

improved performance in Year 1, butproblems in classroom management in Years 3 and 4 appear to be a
source of poorer performance in Spanish reading.

In summary, classroom observations for Spanish reading are only
weakly related to deviations in Spanish reading in this sample. Somepatterns can be detected, but even in Years 1 and 2 the effects of
variation in instruction on performance in Spnish are diffuse.

Planned instruction. Turning to those dimensions of ins'ruction
based on teacher plans, the first Cnecklist factor is a measure of the
relative amount of planned time to be devoted to instruction in
decoding (ADC). The effects of this factor are largely restricted to
the first two instructional years (more in the former than in the
latter) in which noticeably negative partial correlations are found.
The pattern is not completely consistent, but it is generally
pervasive and not reduced from zero-order to partial coefficients. In
the first instructional year across the nine IRAS scales, the effect
averages about -.25, and in the second instructional year for the
decoding scales (Vocabulary Decoding, Letter-sound Decoding,
Letter -sound Spelling), it averages about -.15.

Unlike the effect of the decoding quantity factor for planned
instruction in English (which was associated with positive IRAS
decoding deviates), here the amount of time planned for decoding
instruction is negatively related to decoding skills. Recalling the
discussion of the correlations between the Checklist summary indices
and the set of Checklist factor scores (Volume 6), both of the student
rank variaoles showed negative correlations with this factor,
indicating that increased percentages of time were planned in decoding
instruction for the lower reading groups. Thus, the finding that
increased planned decoding time is associated with decreased decoding
skill may simply reflect a bin in the sample for those with
relatively inferior decoding skills.
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The second factor, seatwork (STW), provides an index of the
relative amount of time to be devoted to independent seatwork as
opposed to group work. The correlations of this factor are generally
inccnsistent and negligible.

The third Checklist factor, PMT, is an index of the quality of
the primary materials to be employes (although the factor was more
complex). In the first instructional year, the partial correlations
are generely negative, with the strongest values found for the
decoding scales {Vocabulary Decodi;ig, Letter-sound Decoding, and
Letter-sound Spelling), averaging about -.2, and not reduced as
partial coefficients. In Year 2, positive partial correlations,
averagirg about .2, are found for the reading comprehension scales.

The trends are for negative relationships with decoding skills
and positive relationships with comprehension skills, restricted to
the early instructional years. Recalling the positive correlation
between this factor and the factor assessing the amount of planned
decoding instruction (ADC), the relationships seem reasonable: more
decoding instruction is planned for those students with the weakest
decoding skills, while those students with greater decoding skills are
to receive increased time devoted to comprehension activities (with
both types of instruction tending to rely more heavily on the use of
basals).

The next Checklist factor, decoding teacher classification (DTC),
defines the relative educational training of the teacher expected to
deliver decoding instructlIn as combined with the explicitness of such
planned instruction. Little systematic effect is found for this
factor. In Year 2, small positive partial correlations, averaging
about .15, are found for the decoding scales (Vocabulary Decoding,
Letter-sound Decoding, and Letter-sound Spel.ing). Thus, in the
initial stages of decoding instruction, the explicitness of the
decoding instruction (generally delivered by an aide) is positively
related to acquired decoding instruction.

The final factor provides an index of the relative instructional
group size, labelled number of students (NST). The effects are
largely restricted to the last three instructional years, during which
the partial correlations for both the real-word and synthetic-word
decoding scales are negative, averaging about -.20. The only other
scales with noticeable relationships are for the comprehension scales
in the fourth instructional year, where the partial correlations fir
the reading comprehension scales average about .25 while those for
listening comprehension average about .15, Thus, the relationships
for the group size factor are generally restricted to performance in
decoding, and suggest than acquisition of decoding s ill is enhanced
'n the primary grades in this study as the relative number of students
participating in an instructional group is decreased.

In summary, the correlation pattern for the five instructional
factors based on teacher instructional plans, reveal the following
patterns for acquisition of Spanish reading skills. First, the amount
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of planned decoding instruction was dependent upon the relative
decoding skills of the students, with the greatest amount of such
insf-action planned for those students showing the weakest skills.
Increased skill in decoding was associated with (a) increased
explicitness in the planned decoding instruction, and (b) decreased
planned group size. Comprehension skills were found to be positively
related in the early instructional years to the planned increase in
the use of primary materials. All of these effects are relatively
slight, possibly due to artifacts mentioned earlier.

Missin insirliition indicators. Following the entry of the abovedimensionsomens of o instruction, observed and planned, the missing data
indicators for these two sets of instructional data were entered to
assess 'ihether estimated data were playing a key role in deviate
prediction. For Spanish IRAS, these indicators are proxies in part
for assignment to Spanish reeling; the most likely reason for missing
information about instruction in Spanish was that the student had not
been placev in Spanish reading. In addition, as mentioned earlier,
the student might have been enrolled in a special pullout class or
absent due to migration.

The largest correlations of the missing indicators are found in
the first two instructional years, and occur for all of the IRAS
scales except the two reading comprehension scales (where the
correlations are near zero). The zero-order correlations are only
partly reduced by the precursor factors, suggesting that program
assignment tells only part of the story; the change is from -.24 to
-.17 in Year 1, and from -.33 to -.21 in Year 2. The trend in Years 3
and 4 are also generally negative, but are smaller and less
consistent. These correlations are as expected, given that missing
these estimates were more typical of students not enrolled in Spanish
reading programs, who thereby lacked the opportunity to advance their
Spanish literacy skills.

Attendance

The average percentage of days in school attendance during
instructional year x, PRESPRYx, evidenced correlations that were
generally positive but small. The coefficients for reading scales in
Year 1 were modest, ranging from .15 to .20 in most instances and
not reduced in the parti,31s. Reading comprehension was correlated
with attendance in Year 4 (.30 to .35), but any interpretation is
limited for this cohort.

Site Contints

In the final regression step, the three site contrast variables
were entered: SLTE05, SITE35, and SITE12. Given the cohort structure
of the study, tEW-TTFsf-576-iite contrasts are only applicable within
the first two instructional years.

The contrast between border and nonborder sites, SITE05, is based
on the full sample of students and sites. This index was negative for
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IRAS measures of oral language
competence during Years 1 and 2, withzero-order values ranging from -.25 to -.40, which were reduced toabout half this level when the precursors were taken into account.

The pattern was inconsistent for the other IRAS scales. Given thecoding of this contrast, Spanish oral language skills at exit fromboth first and second grade tend to be superior for students from thethree border sites relative to those target students from the twononborder sites, which is expected from the differences in thecommunities. More noteworthy, this effect is still observable evenafter kindergarten entry skills have been taken into account.

For the contrast between the nonborder sites (SITE35), positivecorrelations are found in both instructional years TaFiT1 IRAS scalesexcept reading comprehension. The zero-order correlations average .32and .45 in Years 1 and 2, respectively, aid the corresponding partial
correlation averages .29 and .27. Even after level of Spanishlanguage at kindergarten entry has been removed, students from thelarger urban site tend to have relatively superior Spanish literacyskill than those from the less urban site. This finding is
understandable, given the early exit of students from Spanish reading
programs at the less urban site.

For the contrast between the border sites (SITE12), smallnegative partial correlations are found consistently icross the firstthree instructional years for all of the IRAS scales except reading
comprehension. The zero-order correlations average -.25, and the
partial correlations -.18.

This finding indicates that, even after site differences in entry
skill have been considered, the border site showing greater urban
influence tends to have relatively poorer Spanish literacy skills atexit from each of the instructional years in all areas except
reading comprehension. Given the stronger support for Spanish in the
two border sites with relatively less urban influence, this finding isunderstandable.

The site contrasts have little correlation with Spanish reading
comprehension, compared with their effect on other IRAS scales. This
result may be due in part to the relatively low performance of
students on both the narrative and expository scales. Spanish reading
instruction at these sites focused on decoding at the word and
sentence level, with less emphasis on comprehension of connected text,
which may explain the pattern.

Summary of the Spanish Correlations

The zero-order and partial correlations between the regression
predictor variables and Spanish IRAS deviates reveal the following
patterns:

As was ti _ in the English data, Spanish language level on entry
to kindergarten is associated with above average performance in
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each of the IRAS component literacy skills assessed during all of
the early grades.

Knowledge of the names of the letters in the Spanish alphabet is
weakly (though positively) related to first grade exit
performance, and, unlike the situation with the English alphabet,does not serve as a general index of preschool literacy skill.However, in all subsequent instructional years, previous
performance on a given IRAS scale is related to exit performanceon that scaler increasingly so over grade levels. As in English,
the relative standing of individual students with respect to
literacy in Spanish becomes more rigid with increased schooling.

Enrollment in Spanish reading programs is positively related to
the acquisition of Spanish literacy in the early grades; this
association becomes negligible in the later grade levels. Given
the practice of transferring the most successful students (with
respect to Spanish literacy skill) in Spanish reading programs,
it is understandable that length in the program is not
substantially related to acquired skill in these latter grades.

Relationships for both observed and planned instructional
dimensions suggest that (a) literacy skills in general are
advanced by instruction that engages students in work with text
materials and by limiting interruptions and (b) decoding skills
are advanced by increasing the quantity and quality of decoding
instruction and decreasing the number of students in an
instructional group.

Attendance tends to be positively related to acquired literacy
skill, but these relationships are weaker than those found in the
ftglish data.

Site contrasts, even after entry skill differences have been
removed, show that Spanish literacy skill is more advanced at
those border sites that provide the greatest non-school support
for Spanish.

In general, the correlational structure for Spanish is less
definite and more diffuse in this study than for English, partly due
to the presence of a substantial number of estimated instructional
values, in part because performPnce in Spanish reading was at e lower
le/el than for English, and in part because program variations in
Spanish were less distinctive. However, most of the noticeable
patterns are sensible, any' generally match or appropriately complement
the findings for English.

Regression Analyses
of Predictor Variables and IRAS Deviates

This section presents the results of a series of regression
analyses, which assessed the combined effects of the predictors



described above for each IRAS scale and each year of the study. The
patterns from the :ero-order and partial correlations provide some
indication of the influence of the various predictors; the regressions
give a picture of the joint influence of the factors. Because of the
presence of multicollinearities in the data, the combined picture is
not clear cut. Nonetheless, some patterns do stand out.

Multiple regression methods can serve several purposes. One
product of such an analysis can be a prediction equation, in which the
dependent measure is described as a weighted linear combination of the
independent variables. The method can be used to determine the
statistical si nificance of the contribution of various predictors in
accoun ng or var a on in the outcome measure.

In the present analysis, neither of these purposes is of primary
importance. Rather, our intention is to use multiple regression to
describe the relative contribution of different factor sets to the
proportion of variance in the outcome measures, the IRAS deviates.
F-ratios are also reported to give the reader an indication of the
magnitude of each source relative to the residual variance, but the
intention is not to highlight the statistical generalizability of the
comparison.

ProcAure

Separate regression runs have been carried out for each IRAS
scale for both English and Spanish, using the deviation measurer,
described above. Predictors were introduced into the regression
equation stepwise in clusters:

Step 1 Language Category
Step 2 Previous Year's Achievement
Step 3 Program:

Years in Spanish Instruction

Spanish Instruction in Year x
Step 4 Instructioaal Factors from Claisroom

Observation (7 RAMOS factor indices)
Step 5 Instructional Factors from Teacher

Interviews (5 Checklist factor indices)
Step 6 Attendance
Step 7 Site Contrasts (3 orthogonal comparisons)

Each analysis provides a substantial amount of information. In
this report we will focus on only two outcomes: (a) the value of R
(the total regression index) at each step and (b) the incremental
F-ratio at each step. The first outcome will be further reported as
R-square, which can be interpreted as the proportion of variance in
the outcome measure that is accounted for by the regressioA equation
at each step.

The data for Vocabulary Definition (English) will be used to
illustrate the approach. Table 46 presents the results from the
regression analyses of this measure. The initial variance and the



Table 46

Regression Analysis of Vocabulary Definition LIRAS E):Multiple R and Incremental F Ratios for Predictor Factors

Year 1 Year 2 Year 3Source R F R F R F
Language 46.0 67.0 36.6 37.9 34.5 12.2
Prev Achieve 51.0 16.9 53.9 53.6 68.9 60.,3
Program 59.0 15.9 54.0 0.5 69.0 0.4
RAMOS 62.0 2.0 61.0 4.3 74.5 2.0
Checklist 67.0 5.5 68.7 8.5 78.7 2.5

,--.

I--
kia

Attendance 68.0 1.7 69.0 0.7 78.8 .0
Site 6e.0 0.9 72.0 7.2 04.0 6.5

Incremental R Square

Language 21.2 13.4 11.9Prev Achieve 4.9 15.7 35.6Program 8.8 0.1 0.1RAMOS 3.6 8.1 7.9Checklist 6.5 10.0 6.4Site 1.4 4.6 8.6
Sum 46.2 51.8 70.6

Initial
variance: 7.4 6.2 10.1
Initial df: 247 245 91
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43.8 13.4

56.8 10.6

58.0 0.5

72.8 2.7

80.0 2.5

83.6 2.5

91.0 6.5

19.2
13.1
1.4

19.4
11.0
18.8
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degrees of freedom for the measure are shown at the bottom of the
table for each of the four years. In Year 1, the initial variance in
the deviation scores was 7.4, and the 248 valid cases for the analysis
provided 247 degrees of freedom.

The seven sets of predictors are listed under Sources along the
left margin. In Year 1, the value of R after the first step (Language
Category) was .46, with an F-ratio of 37.0 (regression values are
multiplied by 100 in the tines). Previous Achievement (Alphabet
Knowledge in thi-c year) increased R to a value of .51, and the F-ratio
for the incremental change in variance was 16.9. The other entries in
the table can be interpreted in like fashion. The reader should keep
in mind the degrees of freedom for each cluster of predictors implicit
in the table of "steps" presented above: Prlgram has 2 df, RAMOS and
Checklist have 7 and 5 df respectively, and Site has 3 dfIn Years 1
and 2; all the other sources have 1 df each.

Lists of numbers like those in Table 46 can be a challenge to the
eye. Accordingly, the information has bee: converted to a visual form
that may be more readily interpreted. The R-value at a given step,
when squared, equals the proportion of variance in the dependent
measure accounted for by the regression equation e that point. At
Step 1 in the example discussed above, the R-value of .46 can be
squared to yield .21, which in turn means treat Language Category
accounts for 21 percent of the variability in the Vocabulary Defini-
tion deviations in Year 1. At Step 2, R increased to .51, which when
squared yields .26, a 5 percent increment in the variance accounted
for.

Figure 4 displays the increments in Percent Variance for six of
the seven clusters (the graphing package available to us could accom-
modate only six clusters; Attendance was dropped as the factor that
had least consistent and noticeable effect). The leftmost bar shows
the values for Year 1 of Vocabulary Definition. The bottommost
"layer" of the bar is the initial increment of 21.2 percent attribut-
able to the Language Category cluster. Next is the increment of 5
percent from Previous Avhievement. The two Program indicators add
another 8.8 percent to predictable variance; the Instructional factors
contribute 10.1 percent; and the Site contrasts yield a modest 1.4
percent. The total variance accounted for by the six clusters (not
includi Jg Attendance) is 46.2 percent.

Expectations Under the Null Hypothesis

In order to know how to interpret the data in the tables and
figures, consider how the findings would look under the absolute n411
hypothesis: None of the factors has any systematic relation to the
dependent measure. Each of the predictors would then be expected, on
the average, to account for a proportion of the total variance equal
to 1/T, where T is the total degrees of freedom. If the regression
analyses had permitted completely open entry of predictors, then the
findings would have been more likely to reflect random variations.
Given a set of 20 predictors, one of these will account for more than
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an average amount of variance, and with open entry this factor would
enter the equation first. Because a constrained order of entry wasimposed in the analysis, this potential artifact was avoided.

Assuming the null hypothesis as described above, then the
expected percentage of variance for each predictor degree of freedom
can be determined for each of the analyses. In Years 1 and 2, there
are about 250 degrees of freedom for each of the IRAS scales in bothEnglish and Spanish. Language Category and Previous Year's Achieve-ment, each with degree of freedom, should each account for .4
percent of the variance. Program, with 2 degrees of freedom, should
have about .8 percent, and RAMOS and Checklist should comprise 2.8 and2.0 percent, respectively. The total variance from all seven clusters
(20 degrees of freedom) is expected to be 20/250 or 8 percent of the
variance.

In Years 3 and 4, the total degrees of freedom are about 95 and
60, respectively. The expected percent of variance is 1 and 1.7,
respectively, per degree of freedom, and the overall percentage from
all 18 predictor degrees of freedom is 19 and 30 for Years 3 and 4,
respectively (only one Site contrast applies in the last two years).

A variation in the general null hypothesis includes the
assumption that an alternative hypothesis holds for one or more of the
independent factors. For instance, there is good reason to believe
that the precursor factors are substantially correlated with perfor-
mance; that is why they are included in the analysis. In Year 1 fcr
Vocabulary Definition, the precursors account for 26 percent of the
variance, compared with the expectation of .8 percent. In this
instance, it makes sense tc reconditionalize the expectation for the
remaining predictors. The remaining degrees of freedom are 246, the
remaining variance is 74 percent of the original, and so 1/246 of 74
percent or .3 percent of the variance is expected for each of the
remaining predictor degrees of freedom. The 18 remaining contrasts
should add another 5.4 percent of predictable variance to the 26
percent from the precursors, for a total of 21.4. In fact, the actual
contribution is 20.1, raising the total to 46.2.

The object of the analyses, then, is to assess the contribution
of the various clusters of predictors to the IRAS deviations. We
begin by looking for general patterns over scales and years, and then
will examine more specific variations. The analyses are admittedly
preliminary, and do not make complete use of the data base. Moreover,
the reader needs to be mindful of certain limitations of the data
base, in particular the changes in the sample cohorts after Year 2,
and for Spanish the fact that estimates were included to handle
missing instructional information for a substantial number of cases.

General Findings

The data from the regression analyses are displayed in Tables 46
to 54 and Figures 4 to 12 for English IRAS scales, and in Tables 55 to
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63 and Figures 13 to 21 for Spanish IRAS scales. The data for
Vocabulary Definition (English) are repeated for convenience.

Yearly Trends

Certain general trends appear in the tables. In both English and
Spanish, there is a steady increase in the total predicted variancefrom Year 1 to Year 4. For English, the range in total predicted
variance in Year 1 is 40 to 50 percent over IRAS scales; by Year 4,
the range in total -is from 80 to 90 percent. For Spanish, the
corresponding totals are smaller, ranging from 25 to 50 in Year 1, and70 to 85 in Year 4.

As noted above, we would expect under the null hypothesis an
increase from Year 1 to Year 4 because of the reduction in the total
degrees of freedom. The expected change would be from 8 percent to 30percent in Years 1 and 4, respectively. The observed trends are much
more substantial, and the F-ratios indicate that the omnibus null
hypothesis is untenable.

The precursors are responsible for a substantial amount of the
increase in variance accounted for. Recall that in Year 1, AlphabetKnowledge is used to assess previous year's achievement for all IRAS
scales, while in Years 2 and subsequent the corresponding IRAS scalefrom the previous year served as the precursor. Language Category,
the first precursor entered into the equation, remains a fairly
constant predictor over years and scales; Previous Year's Achievement
is responsible for most of the increase in precursor effects.

On the other hand, an interesting relation appears when the
contribution of the remaining predictors is conditionalizee on the
percentage of variance remaining after the precursors enter the equa-
tion. As mentioned earlier for Vocabulary Definition (English), the
precursors account for 26 percent of the variance in Year 1, leaving a
remainder of 74 percent. The four clusters entered after the precur-
sors comprise 18 degrees of freedom, and under the null hypothesis
might be expected to account for about 7.3 percent of the remaining
variance. In fact, they add another 20.3 to the total variance
accounted for; looked at from another perspective, the four predictor
clusters account for 20.3/74 or 27 percent of the residual variance
after the precursors.

With the conditional variance as an index, for English IRAS
scales the post-precursor predictors (program, instruction, atten-
dance, and site) account for 20 to 35 percent of the residual variance
in Year 1, 25 to 45 percent in Years 2 and 3, and 50 to 75 percent in
Year 4. For Spanish IRAS scales, the conditional percentayes range
from 15 to 45 percent without any noticeable yearly trends.

To summarize these patterns, variance in both English and Spanish
scales is predicted increasing well over years. A substantial amount
of this trend is due to the precursor correlations, which were
described in the preceding section of the volume. The remaining
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Table 46

Regression Analysis of Vocabulary Definition (IRAS - E):Multiple - R and Incremental F Ratios for Predictor Factors

Year 1 Year 2 Year 3 Year 4Source R F R F R F R
Language 46.0 67.0 36.6 37.9 34.5 12.2 43.8
Prey Achieve 51.0 16.9 53.9 53.6 68.9 60.3. 56.8
Program 59.0 15.9 54.0 0.5 69.0 0.4 58.0
RAMOS 62.0 2.0 61.0 4.3 74.5 2.0 72.8
Chscklist 67.0 5.5 68.7 8.5 78.7 2.5 80.0
Attendance 68.0 1.7 69.0 0.7 78.8 .0 83.6
Site 68.0 0.8 72.0 7.2 84.0 6.5 91.0

Incremental R Square

Language 21.2 13.4 11.9 19.2Prey Achieve 4.9 15.7 35.6 13.1Program 8.8 0.1 0.1 1.4RAMOS 3.6 8.1 7.9 19.4Checklist 6.5 10.0 6.4 11.0Site 1.4 4.6 8.6 18.8
Sum 46.2 51.8 70.6 82.8

Initial
variance: 7.4 6.2 10.1 10.4
Initial di: 247 245 91 57
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F

13.4

10.6

0.5

2.7

2.5

2.5

6.5
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Table 47

Regression Analysis of Narrative Listening Comprehension (IRAS E):
Multiple - R and Incremental F Ratios for Predictor Factors

Source
Year 2 Year

Year 1 Year 3

Language 47.00 71.10 47.00 70.72 47.00 25.87 35.80

Prey Achieve 47.70 1.18 66.50 96.42 78.80 95.05' 73.60

Program 52.80 8.58 69.00 9.15 79.00 0.86 77.80

RAMOS 57.00 2.48 73.00 3.98 79.50 0.11 84.90

Checklist 61.00 3.60 76.00 4.75 82.00 2.03 89.70

N3
1-4

Attendance 62.00 1.27 77.70 4.68 82.00 0.10 90.00U'

Site 63.00 2.25 80.60 9.58 87.00 6.99 94.50

Incremental R Square

Language 22.09 22.09 22.09 12.82Prey Achieve 0.66 22.13 40.00 41.35Program 5.13 3.39 0.32 6.36RAMOS 4.61 5.68 0.79 11.55Checklist 4.72 4.47 4.04 8.38Site 2.48 7.20 8.45 8.84

Sum 39.69 64.96 75.69 89.30

Initial
variance: 4.51 3.83 3.90 2.32

Initial df: 247.00 246.00 92.00 57.00

4

8.24

50.07

4.40

2.75

3.51

0.60

6.46
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Table 48

Regression Analysis of Expository Listening Comprehension (IRAS - E):
Multiple - R arts Incremental F - Rattail for Predictor Factors

Year 1 Year 2 Year 3 Year 4Source R F R F R F R F

Language "9.00 59.21 41.00 46.38 51.00 32.39 33.90 7.27

Prey Achieve 51.60 5.43 53.00 35.13 69.80 39.66 74.50 54.93
Program 54.60 4.65 61.80 18.37 69.90 0.07 77.80 3.32
RAMOS 58.00 1.38 67.60 4.30 70.60 0.24 84.00 2.45

Checklist 61.00 2.04 72.50 6.21 77.00 3.61 88.60 2.77

Attendance 62.70 1.50 74.70 5.04 77.00 0.17 89.00 0.45

Site 64.00 1.64 79.00 8.71 83.90 7.40 93.00 5.08

Incremental R Square

Lartguagc 24.01 16.81 26.01 11.49Prey Achieve 2.62 11.28 22.71 44.01Program 3.19 10.10 0.14 5.03RAMOS 3.83 7.51 0.98 10.03Checklist 3.57 6.86 9.45 7.94Site 3.75 8.28 11.10 7.99

Sum 40.96 60.84 70.39 86.49

Initial
variance: 4.71 5.22 4.56 3.21

Initial df: 184.00 228,00 92.00 57.00
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Table 49

Regression Analysis
Multiple - R and Incremental

of Vocabulary Decoding
F - Ratios for

Year 2

(IRAS - E):
Predictor Factors

Year 1
Year 3 Year 4Source R F R F R F R F

Language 38.0 42.0 40.0 47.0 47.0 26.1, 42.0 12.2
Prev Achieve 55.0 57.0 73.0 193.2 82.0 122.0 82.8 89.2
Program 57.0 4.4 74.0 2.8 82.0 0.6 83.0 0.2
RAMOS 66.0 6.7 76.0 3.2 85.8 4.1 87.9 2.4
Checklist 71.0 5.9 79.6 6.8 87.0 1.5 90.6 2.3
Attendance 72.0 2.6 80.0 2.6 87.5 0.6 91.0 1.1
Site 73.0 1.6 82.0 5.6 90.0 5.0 94.9 5.9

Incremental R Square

Language 14.4 16.0 22.1 17.6Prev Achieve 15.8 37.3 45.2 50.9Program 2.2 1.5 0.0 0.3RAMOS 11.1 3.0 6.4 8.4Checklist 6.9 5.6 2.1 4.8Site 2.9 3.9 5.3 8.0
Sum 53.3 67.2 81.0 90.1

Initial
variance: 5.8 11.8 19.1 16.6

(1"10(Initial Elf: 248 247 92 57 0



Table 50

Regression Analysis of Letter Sound Decoding (IRAS - E):
Multiple - R and Incremental F - Ratios for Predictor Factors

Year
R

Year
R

1

F
Year 2

R F
Year 3

R F
Source

Language 31.0 26.2 27.9 20.6 43.6 21.4 44.0

Prey Achieve 41.5 22.3 57.9 94.5 71.0 58.2 87.0
Program 42.0 0.6 60.0 5.6 71.0 0.2 87.8
RAMOS 53.6 5.2 62.8 1.6 74.0 1.0 90.6

Checklist 58.0 3.7 67.6 5.4 78.0 2,4 92.0

Attendance 60.0 2.9 68.0 0.8 78.9 0.8 93.0,--.

ry

03 Site 68.0 14.4 69.0 2.6 81.6 2.7 94.0

Incremental R Square

Language 9.6 7.8 19.0 19.4Prey Achieve 7.6 25.7 31.4 56.3Program 0.4 2.5 0.0 1.4RAMOS 11.1 3.4 4.4 5.0Checklist 4.9 6.3 6.1 2.6Site 12.6 1,9 5.7 3.7

Sum 46.2 47.6 612.6 88.4

Initial
variance:

4.4 5.9 5.3 4.6

245 245 92 57Initial df:

4
F

13.5

131.6

1.2

1.9

1.5

1.6

2.1
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Tabls 51

Source

Regression Analysis of Letter Sound Spelling (IRAS - E) :
Multiple - R and Incremental F Ratios for Predictor Factors

Year 4
R

Year
R

1

F
Year 2

R F
Year 3

R F

Language 28.6 21.9 36.9 38.0 43.8 21.i 32.0

Prey Achieve 39.0 21.1 71.6 184.7 80.0 149.9 71.6

Program 42.7 4.1 72.0 2.8 80.7 1.4 72.6

RAMOS 53.6 4.9 73.7 1.4 83.0 1.6 79.6

Checklist 59.8 5.0 75.7 3.1 85.5 2.0 91.0

Attendance 61.6 2.8 76.8 3.0 86.6 1.9 83.71.
11
43 Site 68.0 12.3 78.9 6.0 90.0 7.0 90.0

Incremental R Square

Language 8.2 13.6 19.2 10.2Prev Achiwe 7.0 37.6 44.8 41.0Program 3.0 0.6 1.1 1.4RAMOS 10.5 2.5 3.8 10.7Checklist 7.0 3.0 4.2 2.2Site 10.5 4.9 7.9 15.4

Sum 46.7 62.3 81.0 81.0

Initial
variance: 194.8 409.8 536.7 519.1

246 241 90 57

F

6.5

46.2

0.9

1.9

0.6

1.9

5.1
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Table 52

Regression Analysis of Sentence Reading IIRAS - E):
Multiple - R and Incremental F - Ratios for Predictor Factors

Source

Language

Prey Achieve

Program

RAM OS

Checklist

,_. Attendance
0

Site

Language
Prey Achieve
Program
RAMOS
Checklist
Site

Sum

Initial
variance:

Initial df:
9 75

Year 1 Year 2 \'ear 3 Year 4R F R F R F R

34.5 24.6 39.0 41.1 52.8 35.3 40.0

55.0 50.3 63.0 94.7 77.7 74.7 86.7

58.0 4.3 70.8 22.3 77.7 0.1 87.7

62.5 2.2 73.8 3.0 81.9 2.4 88.0

70.0 7.0 78.0 6.9 84.0 2.1 89.0

71.0 1.5 79.8 5.6 84.5 0.3 89.7

71.8 0.8 80.5 2.2 88.0 6.4 93.6

Incremental R Square

11.9 15.2 27.9 16.0
18.3 24.5 32.5 59.2
3.4 10.4 0.0 1.7
5.4 4.3 6.7 0.5
9.9 6.4 3.5 1.8
2.6 4.0 6.9 8.4

51.6 64.3 77.4 87.6

0.4 0.9 1.1 1.2

183 228 92 57

F

10.9

134.2

2.2

0.3

0.6

0.6

5.1

976



Source

Language

Prey Achieve

Program

RAMOS

Checklist
-..)

-. Attendance

Site

Language
Prey Achieve
Program
RAMOS
Checklist
Site

lum

Initial
variance:

Initial dfl

Table 53

Regression Analysis of Narrative Reading Comprehension (IRAS - E):
Multiple - R and Incremental F - Ratios for Predictor Factors

Year
R

1

F
Year

R
2
F

Year 3
R F

37.00 39.68 39.00 44.26 50.00 30.96

54.00 54.48 62.00 93.44 77.00 75.75

56.00 3.91 66.80 12.99 78.00 1.68

61.00 3.03 70.00 3.31 79.60 0.80

65.00 4.35 73.90 4.90 81.80 1.60

65.60 0.70 77.00 9.06 e2.00 0.60

66.00 0.92 78.00 4.00 89.90 14.08

Incremental R Square

13.69 15.21 25.00
15.47 23.23 34.29
2.20 6.18 1.55
5.85 4.38 2.52
5.04 5.61 3.55
1.31 6.23 13.91

43.56 60.84 80.82

1.96 5.06 7.03

248.00 246.00 92.00

Year 4
R F

35.70 8.20

79.00 73.86

82.50 4.54

89.00 3.74

91.00 1.83

92.00 1.34

95.00 5.24

12.74
49.67
5.65
11.15
3.60
7.44

90.25

5.40

57.00
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Table 54

Regression Analysis of Expository Reading Comprehension (IRAS - E):
Multiple - R and Incremental F - Ratios for Predictor Factors

Year 4
Year 1 Year 2 Year 3Source R F R F R F R F

Language 28.8 16.4 36.8 35.7 53.0 36.0 36.8 8.8

Prev Achieve 49.0 38.2 53.6 48.2 70.0 37.7 75.9 57.2

Program 50.0 1.1 62.0 18.0 72.0 2.2 81.6 7.2

RAMOS 52.7 0.9 66.9 3.5 75.0 1.2 85.0 1.5

Checklist 62.8 6.4 73.6 8.7 81.6 4.6 87.0 1.0

Attendance 63.0 0.5 75.8 5.5 81.7 0.2 87.8 0.7

N Bite 64.0 1.0 77.5 4.3 89.0 12.4 92.0 4.5

Incremental R Square

Language 8.3 13.5 28.1 13.5
Prey Achieve 15.7 15.2 20.9 44.1
Program 1.0 9.7 2.8 9.0RAMOS 2.8 6.3 4.4 5.7
Checklist 11.7 9.4 10.3 3.4
Site 1.5 5.9 12.6 9.0

Sum 41.0 60.1 79.2 84.6

Initial
variance: 1.6 5.4 8.0 6.7

Initial df: 181 228 92 57
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Figure 4. DIstribution of explained variance in IRAS-E Vocabulary Definition.
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Figure 5. Distribution of explained variance in IRAS-E Narrative Listening Comprehension.
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Figure 6. Distribution of explained variance in IRAS-E Expository Listening Comprehension.
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Figure 7. Distribution of explained variance in IRAS-E Vocabulary Decoding.
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Figure 8. Distribution of explained variance in IRAS-E Lettqr-sound Decoding.
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Figure 9. Distribution of explained variance in IRAS-E Letter-sound Spelling.
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SENTENCE READING ENGLISH
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Figure 10. Distribution of explained variance in IRAS-E Sentence Reading.
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Figure 11. Distribution of explained variance in IRAS-E Narrative Reading Comprehension.
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Figure 12. Distribution of explained variance in IRAS-E Expository Reading Comprehension.
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Table 55

Regression Analysis of Vocabulary Definition (IRAB - S):
Multiple - R and Incremental F - Ratios for Predictor Factors

Year 1 Year 2 Year 3 Year 4Source R F R F R F R

Language 45.0 58.7 42.8 54.9 24.0 5.9 36.0

Prey Achieve 46.0 3.1 63.6 91.1 61.9 48.4 72.0

Program 52.0 9.6 65.0 4.3 62.0 0.4 74.0

RAMOS 56.9 2.3 67.0 1.o 66.8 1.2 75.0

-.
Checklist

.p.

59.0 1.9 68.8 2.0 70.0 1.4 76.0

N3 Attendance 60.0 1.0 70.0 2.9 71.0 0.9 80.0

Site 65.8 8.7 71.9 3.6 74.0 2.1 82.8

Incremental R Square

Language 20.3 18.3 5.8 13.0
Prey Achieves 0.9 22.1 32.6 38.9
Program 5.9 1.8 0.1 2.9
RAMOS 5.3 2.6 6.2 1.5
Checklist 2.4 2.4 4.4 1.5
Site 8.5 4.4 5.8 10.8

Sum 43.3 51.7 54.8 68.6

Initial
variance: 12.1 14.9 11.3 11.4

Initial df: 231 246 94 56 I
999

F

8.2

58.9

1.7

0.3

0.3

2.4

1.6
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Table 56

Regression Analysis of Narrative Listening Comprehension (IRAS - S):Multiple - R and Incremental F - Ratios for Predictor Factors

Source
Year

R
1

F
Year 2

R F
Year 4

R F

Year 3
R F

Language 46.6 68.2 56.8 117.1 38.0 15.9 23.0 3.1

Prey Achieve 48.0 5.3 77.7 173.7 67.0 51.9 64.6 34.6
Program 53.6 9.3 79.0 8.7 68.0 0.9 64.9 0.2
RAMOS 54.9 0.7 79.6 0.4 68.7 0.2 65.0 0.0

Checklist 57.0 1.6 80.0 0.8 73.0 2.2 66.9 0.56-
4:*
Ca Attendance 57.9 1.2 80.0 0.9 73.5 0.2 67.7 0.3

Site 62.5 6.9 81.8 5.3 79.5 5.3 83.8 9.9

Incremental R Square

Language 21.7 32.3 14.4 5.3Prey Achieve 1.3 28.1 30.5 36.4Program 5.7 2.0 1.4 0.4RAMOS 1.4 1.0 1.0 0.1Checklist 2.3 0.6 6.1 2.5Site 6.6 2.9 9.9 25.5

Sue 39.1 66.9 63.2 70.2

Initial
variance: 3.8 5.0 2.8 2.1

Initial df: 247 246 94 571002
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Table 57

Regression Analysis of Expository Listening Comprehension (IRAS - S):Multiple - R and Incremental F - Ratios for Predictor Factors

Year 1 Year 2 Year 3Source R F R F R F

Language 46.0 50.2 51.0 81.3 42.5 20.6

Prey Achieve 46.6 0.7 66.5 73.9 69.0 52.5

Program 54.0 9.7 69.0 7.1 69.0 16.8

RAMOS 57.0 1.4 69.0 0.2 72.0 0.8

Checklist 59.8 1.4 70.5 1.4 74.0 1.0

Attendance 60.9 1.3 71.8 2.7 74.8 0.6

Site 64.8 4.6 73.5 3.5 81.0 6.4

Incremental R Square

Language 21.7 26.0 18.1
Prey Achieve 0.6 18.2 29.5Program 7.4 3.4 1.1
RAMOS 3.3 0.0 3.1
Checklist 3.3 2.1 2.9
Site 6.2 4,3 10.9

Sum 42.0 54.0 65.6

Initial
variance: 3.1 5.1 3.8

Initial df: 185 229 94

1003

Year 4
R F

25.5 3.9

58.0 22.7

60.8 1.3

62.8 0.3

69.0 1.6

70.5 0.5

82.0 6.6

6.5
27.1
3.3
2.5
8.2
19.6

67.2

2.7 1004
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Table 58

Regression Analysts of Vocabulary Decoding (IRAS -
Multiple - R and Incremental F - Ratios far ProJictor Factors

Year 1 Year 2 Year 3 Year 4Source R F R F R F R

Language 31.5 27.3 36.0 37.1 32.0 10.7 30.8

Prey Achieve 31.5 0.1 75.0 242.4 83.8 185., 82.0

Program 33.9 2.1 75.8 3.4 83.8 0.0 83.9

RAMOS 38.0 1.3 77.5 2.2 86.8 2.5 85.7

Checklist 54.0 9.6 80.0 5.8 87.0 0.6 86.0

Attendance 56.6 3.1 82.0 6.7 87.5 0.4 90.0

Site 59.6 4.1 83.8 6.9 89.0 2.8 93.0

Incremental R Square

Language 9.9 13.0 10.2 9.5Prey Achieve 0.0 43.3 60.0 57.8Program 1.6 1.2 0.0 3.2RAMOS 2.9 2.6 5.1 3.1Checklist 14.7 3.9 0.3 0.5Site 6.4 6.2 3.5 12.5

Sum 35.5 70.2 79.2 86.5

Initial
variances 11.6 25.7 30.3

28.7
Initial 1dt 11)5 248 247 94 57

F

5.9

100.8

2.1

0.9

0.2

6.1

5.5
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Table 59

Regression Analysis of Letter Sound Decoding (IRAS - 8):
Multiple R and Incremental F - Ratios far Predictor Factors

Year 1 Year 2 Year 3Source R F R F R F

Language 35.7 35.5 36.0 37.9 27.0 7.3

Prev Achieve 35.7 .0 69.5 167.2 71.9 84.1

Program 39.0 3.6 70.7 3.7 72.0 0.3

RAMOS 45.6 2.3 73.5 3.0 75.8 1.5

Checklist 54.0 5.7 76.0 4.1 79.8 2.7
I-0

426 Attendance 56.8 3.1 77.0 3.4 81.7 2.3

Site 60.5 5.0 78 1 5.1 85.0 4.1

Incremental R Square

Language 12.7 13.0 7.3
Prev Achieve 0.0 35.3 44.4
Program 2.5 1.7 0.1
RAMOS 5.6 4.0 5.6
Checklist 8.4 3.7 6.2
Site 7.4 4.5 8.6

Sum 36.6 62.3 72.3

Initial
variance: 2.6 4.1 3.6

Initial df: 243 248 93

Year 4
R F

18.0 1.9

80.8 99.1

81.0 2.9

F.2.7 0.6

83.0 0.2

84.0 1.3

86.8 2.0

3.2
62.0
0.3
2.8
0.5
6.5

75.3

3.1

57 1008



Table 60

Regression Analysis of Letter Sound Spelling (IRAS - 8):
Multiple - R and Incremental F - Ratios for Predictor Factors

Year
R

1

F
Year 2

R F
Year 3

R F
Year 4

R F
Source

Language 32.6 29.7 41.0 49.7 27.9 7.7 34.9 7.5

Prey Achieve 34.5 3.5 75.0 220.0 8.5 145..8 81.0 84.7
Program 34.9 0.4 77.0 9.1 81.0 1.7' 81.3 0.2

RAMOS 41.9 2.2 78.0 1.3 83.9 1.8 81.6 .0

Checklist
s-+

50.5 5.0 /9.5 2.5 63.0 1.4 82.5 0.4

4:b Attendance
.., 54.0 4.0 81.5 7.3 86.0 1.5 84.0 1.3

Di e 57.7 4.7 83.5 7.7 89.0 4.9 65.5 1.2

Incremental R Square

Language 10.6 16.8 7.8 12.2Prey Achieve 1.3 39.4 57.0 53.4Program 0.3 3.0 0.8 0.13RAMOS 5.4 1.6 4.8 0.2Checklist 7.9 2.4 1.9 1.5Site 7.8 6.5 7.0 1.3

Sum 33.3 69.7 7V.2 73.1
Vir

Initial
variance: 351.9 597.9 586.7 578.1

Initial df: 249 243 92 55
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Table 61

Regression Analysis of Sentencc Reading (IRA8 - 5):
Multiple R and Incremental F - Ratios far Predictor Factors

Year 1 Year 2 Year 3 YearSource R F R F R F R

Language 35.0 25.9 38.5 39.8 36.0 13.8 35.0
Prey Achieve 35.7 1.0 72.0 179.7 65.0 47.2 76.7

Program 42.5 6.1 72.5 0.8 66.5 1.4 77.0
RAMOS 44.8 0.6 74.7 2.4 69.0 0.9 78.5

Checklist 50.6 2.6 75.6 1.3 71.0 0.9 82.0e--a

ono Attendance 52.6 1.6 79.0 10.5 72.8 1.1 85.6
Site 55.0 2.2 81.0 6.4 79.8 6.3 87.0

Incremental R Square

Language 12.3 14.8 13.0 12.3Prev Achieve 0.5 37.0 29.3 46.6Program 5.3 0.7 2.0 0.5RAMOS 2.0 3.2 3.4 2.3Checklist 5.5 1.4 2.8 5.6Site 4.6 8.5 13.3 8.5

Sum 30.3 65.6 63.7 75.7

Initial
variance: 0.2 0.8 1.4 1.4

Initial df: 185 229 94 57

1011

4
F

8.1

62.2

0.3

0.4

1.7

3.4

1.2

1012



Table 62

Regression Analysis of Narrative Reading Comprehension (IRAS S):Multiple - R and Incremental F - Ratios for Predictor Factors

Year 1 Year 2 Year 3Source R F R F R F

Language 23.7 14.9 35.5 35.7 38.8 16.0

Prey Achieve 23.8 0.1 63.9 118.6 75.6 90.8

Program 25.9 0.1 64.0 0.3 76.0 1.0

RAMOS 35.0 2.7 69.5 4.8 77.5 0.6

Checklist 43.5 3.7 72.0 4.0 78.0 0.4
....

to Attendance 44.7 1.1 73.0 1.2 78.0 0.2

Site 49.0 4.3 75.0 5.1 83.6 5.5

Incremental R Square

Language 5.6 12.6 15.1
Prey Achieve .0 28.2 42.1
Program .0 0.1 0.6
RAMOS 6.5 7.3 2.3
Checklist 6.7 3.5 0.8
Site 5.1 4.4 9.0

Sum 24.0 56.3 69.9

Initial
viriance: 0.4 2.0 5.2

Initial dfs 249 248 94

1013

Year 4
R F

36.0 8.5

72.5 45.9

72.9 0.3

73.0 0.1

77.7 1.6

82.0 3.1

85.5 2.6

13.0
39.6
0.6
0.1
7.1
12.7

73.1

7.7

130 i 4



Table 63

Mr. mu,

Regression Analysis of
Multiple - R and Incremental

Expository Reading Comprehension
F - Ratios for

Year 2

(IRAS - S):
Predictor Factors

Year 1 Year 3 Year 4Source R F R F R F R F
Langlsage 15.6 4.6 31.7 25.6 33.5 11.8 35.0 7.9
Prey Achieve 15.9 0.2 36.8 9.2 68.0 61.6 76.0 61.0
Program 25.6 3.9 37.0 0.6 69.6 1.4 76.7 0.3
RAMOS 41.0 3.1 48.5 3.9 71.0 0.6 76.9 0.1

Checklist 62.0 12.2 54.6 3.8 72.0 0.5 81.0 1.9

Attendance 67.9 7.9 56.6 2.3 73.0 0.5 84.0 2.4

Site 69.5 2.4 64.0 10.7 82.0 9.0 86.0 1.8

Incremental R Square

Language 2.4 10.0 11.2 12.3Prey Achieve 0.1 3.5 35.0 45.5Program 4.0 0.1 2.2 1.1RAMOS 10.3 9.8 2.0 0.3Checklist 21.6 6.3 1.4 6.5Site 9.9 11.1 15.4 8.4

Sum 48.3 41.0 67.2 74.0

Initial
variance: 0.1 1.6 4.9 8.5

Initial df: 185 229 94 57
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oredictors do contribute substantially more than would be expected by
chance, however, and when their contribution is conditionalized on the
variance remaining to be predicted, the effect is quite substantial.

Cluster Pattern

The changing nature of the sample over years makes it somewhat
hazardous to average effects over years. With this caveat in mind,
some generalizations can be made about the relative contributions of
the different clusters of predictors.

For English scales, the average contribution of entry language
classification over years ranged from 15 to 20 percent. Previous
year's performance added another 17 to 34 percent to the language
precurso. Program effects were slight, ranging from 1 to 6 percentdepending on the scale. The instructional factors, RAMOS and Check-
list, yielded from 10 to 20 percent of additional variance. Atten-
dance effects were small, generally no more tilPi 1 to 2 percent.
Finally, the site-specific contrasts gave an average of 5 to 8 percent
additional variance.

For Spanish scales, the pattern of effects :5 comparable to
English for most clusters. The exception is the instructional
cluster, where the range of contributions is from 4 to 15 percent,
smaller than English, and probably reflecting the absence of informa-
tion about Spanish instruction for many students. Site effects are
slightly larger for Spanish scales, ranging from 7 to 11 percent,

For both English and Spanishr the site effects tend to be
somewhat larger in Years 3 and 4, even though a single contrast is
present in these cohorts and the range of sites is reduced from the
first two years of the study. The meaning of this pattern is not
clear, but it is persistent.

Specific Findings: Oral Language Scales

The general findings form a framework for considering the "are
detailed patterns in the regression analyses. These latter will be
organized into three categories -- oral language scales, aecoding of
single words, and reading comprehension -- because of the relative
similarities within these three gr,,,ps.

The oral lanytage s: ales in IRAS include Vccabulary Definition,
and Narrative and Expository Listening Comprehension. The regression
analyses for the English versions of these scales are in Tables 46 to
41 and Flores 4 through 6. Language category contributes substan-
tially to each of these scales in all fove years, from 10 to 20
peecent of tne variance in deviations. Alphabet Knowledge in kinder-
garten does not contribute substantially beyond language; for Vocabu-
le - Definitions, the increment is about 5 percent and is statistic-
ally significant, but the increment for Listening Comprehension is
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Previous Year's Achievement matters more in Year 2 and following,
when the corresponding IRAS scale from the previous Spring serves asthe correlate. The increment in predicted variance from this factor
is about 15 percent in Year 2, and increases to double that value in
Years 3 and 4, except for Vocabulary

Definitions, where ceiling
effects may attenuate the relation.

Program (Spanish reading instruction) makes small and
inconsistent contributions to predicting the oral language deviates,
over and above the-precursors. The analysis of partial correlationsshowed all of the Program effects to be negative in sign.

Instructional factors have a consistent influence on performance
over and above the precursors and program factors. Up to , is pointin the regression analysis, the findings could have been predicted
from the correlation analysis. The independent contribution of
instruction to deviations is a substantive finding, given the presence
of collinearities in the data. Because RAMOS and Checklist factors
are partly correlated, it makes most sense to UA to consider thesevariables in combination. The combined contribution of the two
clusters is 10 percent in Year 1 for Vocabulary Definitions, 9 percent
for Narrative Listening Comprehension, and 7.5 for Expository Listen-ing Comprehension. The corresponding values for Year 2 -- 18, 10, and
13 percent -- are larger than in Year 1, noticeably so in two cases.
No effort has been made in these regressions to select instructional
factors that are most closely related to performance; the indices were
introduced into the regression equation in an omnibus fashion appro-
priate to the preliminary nature of the analysis. As a result, some
factors are being "carried along" that do not carry much weight, which
explains the relatively small value of the F-ratios. It should be
remembered that the numerator degrees of freedom for RAMOS and Check-
list are 7 and 5, respectively. Significance levels for F-ratios in
this range are F(5, 200, .01) 3.2 and F(7, 200, .01) m7.8, for
purposes of comparison.

Student differences in oral language performance are affected by
the instructional variables, over and above the precursor factors.
The contribution of these factors in Ycars 1 and 2, the years in which
the entire sample is represented, is substantial as a proportion of
total variance, as a proportion of variance remaining after precur-
sors, and as a statistically significant contributior when assessed
against residual variance. The pattern continues ir Years 3 and 4,
with a combined increment of 10 to 30 percent except for Narrative
Listening Comprehension in Year 3. Botn RAMOS and Checklist factors
contribute about equally to explained variance in most of the
analyses. RAMOS was introduced first, which gives some advantage to
this cluster. In Year 3, the effect of RAMOS on Listening Comprehen-
sion was negligible; the zero-order correlations are washed out by
Previous Year's Achievement, suggesting that the instructional effects
are confounded with entry level in these cohorts.

Attendance has little consistent effect on oral language
deviations as an independent predictor. The F-ratios for Year 2 draw
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attention, but they miss significance at the .0: level (F[1, 200, .01]= 6.8), and account for relatively little variance.

The site contrasts also have little effect on oral languagedeviations in Year 1; the contribution is only a few percentage pointsand is not statistically significant. Tne independent influence ofsite differences in Year 2 was more noticeable, ranging from 5 to 8percentage paints, and with F-ratios exceeding the .01 criterion forall three measures. Examination of the details of the site effectshowed little corsi-s tent relation for the three oral languagemeasures; the late order of entry of this factor. made interpretationof the beta weights problematic. Site effects in Years 3 and 4 weresubstantial, even though only a single contrast applied to thesecohorts; as noted above, the meaning of these effects is notaltogether clear.

The gression analyses for the oanish versions of the IRAS orallangua-. scales are in Tables 55 tt _gh 57 and Figures 13 through15. Entry language classification todributes substantially to theoral language scales in Years 1 and 2, with values ranging from 20 to30 percent. Alphabet Knowledge adds virtually nothing to this base inYear 1; previous achievement on the correspond'ng IRAS scale in Year .doubles the percentage of variance account ..1 for in each of the threescales. The influence of entry language tends to drop in Years 3 and4 "-emember that these are different cohorts), while Previous Year'sAchgevement has a somewhat greater impact on variability inperformance, ranging from 30 to 40 percent of the total variance.

Program effects are noticeable it Year 1, accounting for 6 to 7percent of the variance in each measure. This cluster of predictorshas little influence
on performance in later years.

Instructional factors contribute less to the regression equationfor the Spanish measures than was true for English. The percentage,ralues for RAMOS and Checklist combined range frw 2 to 11 points,without any recognisable
pattern over years and scales. its notedearlier, the potent ;o1 impact of these variables is undeicut therelative infrequency )f Spanish instruction in the sites included inthe study.

A,:endance does not appear to influence performance on any of theoral language scales during any year. The incremental percentages areonly 1 or 2 ;oints in most instances, end none of the F-ratios
approach significance.

"te contrasts contribute from S tc 20 percentage points to the
variance accounted for. The largest values are in Year 4, where ot!'.er
factors have less impact. This pattern makes sense if one assones
that the role of the school in promoting skill in spoken Spanish iscomplete, fo, practical rposes, after the first or second grade, inwhich case the influen!, of the community becomes paramount.
Interestingly, the conuast between the two border sites, which i the
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contrast that continues through all four years, is often the largestof th- three contrasts in Years 1 and 2.

Specific Findings: Decoding Single Words

Three IRAS scales recrired the student to decode words in
isolation -- Vocabulary Decoding,

Letter-sound Decoding (synthetic
words), and Letter-sound Spelling. In addition, Sentence Readingcomprised a similar task for many students, both because of limiteddecoding skills, -and because the task did not entail any comprehensionrequirements. Accordingly, we will consider all four scales in thissection; the patterns are generally similar.

The regression analyses for the decoding scales are shown in
Tables 49 through 52 and Figures 7 through 10. Language Category, the
first variable introduced into the regression equation, accounts for
10 to 20 percent of the variance in each scale and during every year,with no clear trends. The pattern is similar to that for the oral
language scales in English.

Previous Year's Achievement in Year 1, assessed by Alphabet
Knowledge, makes a substantial contribution tc explained variance overand above entry language classification, generally by a margin of 10to 15 percent. This pattern contrasts with the negligible effect of
alphabet Knowledge on oral langua( scales. This finding gives more
precise meanin, to the frequently .eported correlation between knowl-edge of the ABC's and acquisition of reading; the effect is linked to
decoding and is relatively independent of oral language performance.
Previous Year's Achievement in Years 2 and following is much more
strongly correlated with the outcome MadieS, increasingly so from
Year 2 through Year 4. By the fourth instructional year, decoding
performance at the end of the previous year accounts for 40 to 60
percent of the variability at the end of the following year. The
implication is straightforward -- as the student proceeds through the
grades, the student's relative standing in decoding becomes fixed inplace.

The Program contrasts have little incremental influence on
decoding performance. With one exception, the contribution of these
predictors is only 1 to 3 percent. For Sentence Reading, the incrE-
ment is 3 percent in Year 1 and 10 percent in Year 2. Interestingly,
the effects of Program contrasts on Reading Comprehensi..1 are similar
to those observod for Sentence Reading, suggesting that the latter may
be influenced by assignment (or nonassignment) to Spanish reading
instruction in ways that resemble comprehension effects.

Instructional effects on decoding performance are quite
noticeable. The largest effect is during Year 1, which is the g- le
of greatngt importance to decoding instruction in most basal "ro-
grams. , combined contribution of RAMOS and Checklist ranges from
15 to 10 percent. RAMOS is the larger cont-4t,utor; it does have
pr'o ity of entry, to be sure. This pattern is reversed for SentenceLading.
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The influence of instructional predictors in Years 2 and
following is somewhat smaller, though still quite noticeable. Theincrements range from 5 to 13 percent for the three single-word
scales; the e-fects for Sentence Reading are somewhat smaller, rangingfrom 2 to 10 percent.

The site contrasts have mixed effects on decoding performance.
The contributions range from 2 to 15 percent with no clear pattern;there are both large and small increments for each scale and at eachyear. The contrast- between the two sets of border sites is againoften the largest effect.

The regression analyses for Spanish decoding scaler are presentedin Tables 58 through 61 and Figures 16 through 19. Entry languageclassification has a relatively consistent effect on decoding,
generally ranging between 10 and 15 percent with a couple of excep-tions. In contrast with the situation for English, Alphabet Knowledgemade no contribute o^ to decoding performance in Year 1 for Spanisr.
In Year 2 and suLs. gent, previous performance made a substantial
contribution to prediction of deviations at the end of the followingyear. The increments range from 30 to 60 percentage points, typically
increasing from Year 2 through Year 4.

Program contrasts have little influence on the variability in
decoding scores. While these contrasts are correlated with the
scores, Language Category and Previous Year's Achievement absorb mostof this relationship.

The pattern of influence by instructional factors on Spanish
decoding resembles that for English decoding. The largest effects are
observed during Year 1, where the increments for the three single-word
scales range from 13 to 18 percen` using the ambined scores from
RAMOS and Checklist indices. Sentence Reading was not so strongly
influenced, reflecting our observations that Spanish instruction
stressed the decoding of single words in isolation, :ith little
eiiphasis on fluent reading of connected text or on comprehension.
Performaice in Years 2 and following was not incrementally affected by
instructional variables to any noticeable extent. The percentage of
incremental change in total variance accounted for ranges from 3 to 12
points, generally toward the low end of the range and seldom attaining
statistical significance. Again, this pattern makes sense given the
tendency to emphasize phonics in first grade, and the fict that
relatively little instruction in Spanish occurred aftv first grade.

Attendance had more influence on Spanish decoding scores than
st 'thor IRAS scales, especially during the second instructional

year when the variable was statistically significant on two of the
four scales. At best, this factor still remains only a modest
influence on performance.

Site contrasts accounted for about 5 to 10 percent of the
residual variance in the outcome measeres over sca!es and years.
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Again it is the comparison between sets of border sites that appears
as the most consistent source of variance.

SpecificIIILITLLReding Comprehension

The regression analyses for the English Narrative and Expository
Reading Comprehension scales are displayed in Tables 53 and 54, and inFigures 11 and 12. Entry language classification yields an increment
of about 10 to 15 percent as a baseline except in Year 3, where the
effect is about twice as large. Alphabet Knowledge adds another 15
percent to this base in Year 1, any Previous Year's Achievement
correlates contribute increasing .ncrements from Years 2 through 4,
ranging from 20 to 45 percent, respectively.

Program effects account for 5 to 10 percent of the systematic
variance from Years 2 through 4; the effect in Year 1 is negligible.
This pattern differs from that loserved for other measures, and is not
immediately explainable. One would expect the larger eficts of
Program to come during the first year of instruction.

Instructional factors contribute a substantial amount of
predicted variance to both scales at all years, an increment ranging
from 10 to 15 percent with only two exceptions. There are no obvious
trends; both RAMOS and Checklist factors share in the systematic
variance about equally.

Site effects on Reading Comprehension are negligible in Year 1.
They increase from Year 2 through Year 4, ranging around 5 to 15
percent.

Regression analyses for Spanish Reading Comprehension are shown
in Tables 62 and 63, and in Figurer. 20 and 21. The patterns for tnese
measures are quite unlike most of the others, in large measure because
of the relatively low levels of performance on these scales,
especially in the first instructional year or two. Neither Language
Category nor Previous Year's Achievement influenced variability in
Year 1 to any noticeable extent, From Year 2 through.4 Language
Category contributed 10 to 15 percent to the systematic variance.
Previous Year's Achievement was a more substantial determinant of
performance during this time, with increments ranging from 30 tc 40
percent with the exception of Expository Reading Comprehension in Year
2.

Program contrasts not have any independent effect on
performance, as was true for decoding measures. Instruction did make
a difference, however, during fears 1 and 2. The indepdendent contri-
bution of RAMOS and Checklist factors to variability in comprehension
measures ranged from 10 to 15 percent during these years, an effect
both substantial and statistically significant. The contribution of
instructional indices in the last two years was negligible, as might
be expected from the relative absence of comprehension instruction
during this time. Comprehension was not a primary focus during the
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first twc years, but students gained in decoding skills, which led tosome advances in reading comprehension of relatively simple passages.

Attendance was not a major cont dtor to comprehension
performance, reaching statistical significance in only one of theeight comparisons. Site contrasts contributed from 5 to 15 percent
additional variance to the regression equation, with no clearcuttrends. Again, the differences between the border sites appeared tobe generally more important than the other contrasts.

OISCUSSION

In review, the analytic approach applied in integrating this
study's complex data sources called for examination of (a) the yearly
correlations between individual IRAS subscale deviates and tht set of
summary variables reflecting student entry characteristics and subse-quent instruction and (b) a series of regression analyses designed todetermine the amount of variability contained in the sets of IRAS
deviates that could be explained by the student entry and subsequent
inscruction variables. Generally, the findings suggest that 75% to95% of the IRAS deviate variability was associated with the predictor
set, and that the strongest predictive relations were for kindergarten
entry language skill, performance during the previous yeas, andinstruction. In discussing these findings, we will treat precursorskills first.

Precursor Skills

As noted throughout this report, entry oral language and
prereading skills were associated with reading achievement. When
compared with children with less well de-eloped skills at entry,
children with relatively better developed oral language and prereading
skills at entry were better able to take advantage of the instruction
offered and to maintain neir relatively superior level of attainment
in reading throughout the primary grades.

Entry English language fAcilis have pervasive and listing effects
on English reading achievement throughout the early elementary
grades. Recall from Volume 5 that while the oral English growth rate
of tie overall sample proceeded at a rate ahove the expectations of
the growth track model, that o7 the Low English entry students showed
a greater rate of growth than that of the High English entry group but
did not converge with that of the High English entry group until late
fourth grade. This suggests that the acquisition of "school-related"
skills in a second language takes time. An important question for
educators is, "What are effective intervention strategies for ensuring
academic whfle these cht1drEn are in
process of gain ng t e necessary pro c ency_ in ng_ sh

An additional important challenge for educators is finding means
to ensure, and perhaps accelerate, language and reading growth o-
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students who at entry into school are deemed by their teachers to have
relatively low level verbs s s. ese are t e c rem o got
off to a slow start in school, gained somewhat less than a year of
growth for a year of instruction, and fell further behind their more
academically-prepared peers as they progressed through the early
elementary grades.

Nominal Instructional Program

The study examined the degree to which the number of years
students were enrolled in a Spanish readinc program could account for
reading achievement within each of the inetructionai years. For
Spanish literacy, enrollment in Spanish reading programs was generally
positively related to reading achievement during the early grades, but
this relationship became negligible in the later grades. Children who
are placed in these programs are generally those who are deemed by the
schools to be limited in their English etilis and to have stronger
skills in Spanisi than in English at the point formal reading instruc-
tion is begun, usually in first grade. These children remain in
Spanish reading programs until they (a) reach a predetermined level of
oral proficiency in English and (b) have attained a specified level of
reading in Spanish and/o.* perform at or above a specified perrentile
score on a standardized test of reading achievement in English
(usually the 40th percentile). In this study, some students in these
programs received Spanish reading instruction for one year before
being transferred to English reading; others remained in Spanish
reading for two, three, or four years, with most being transferred to
English reading by the end of third grade. Once transfer to English
occurred, no further reading instruction in Spanish was providtd,
except during a brief "transition" period in some schools. With such
criteria for transfer, the .'ew students who remained in Spanish read-
ing programs beyond the third grade were likely to have been children
who were having trouble learning to read, since the oral English
skills of most el the students by third grade exit tended to meet or
exceed the oral English criterion for transfer. Thus, the failure to
find a relationship between Spanish reading assignment and Spanish
reading achievement in the later grade levels is not surprising as the
highest achievers have most likely been transferred out of the Spanish
reading program.

While acquired English literacy skills were found to be generally
negatively associated with numbers of years of enrollment in Spanish
reading programs, there was some indication of relatively superior
English literacy skills at fourth grade exit for those students with
longer (longitudinal) enrollments in such Spanish reading programs.
Although he sample was limited for this instructional year, this
trend in the data raises some interesting questions. For children who
begin initial reading instruction in Spanish, is there a threshold
level that must be reached in Spanish reading for the benefits of such
instruction to positively affect growth in English literacy? I so,
does it correspond t4 the level of literacy that monolingual children
normally achieve by the end of third grade? Are children in transi-
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tional bilingual education programs, where criteria for transfer toEnglish reading is strongly tied to English performance, being kept in
Spanish reading programs sufficiently long for them to attain the
requisite literacy skills in Spanish? Does the time frame of this
study, kindergarten through grade four, capture the long-term effectsof initial reading instruction in the non-English home language?
These and related questions merit attention as they are central to the
current controversy surrounding transitional bilingual education.

Quantity and Quality of Instruction

Of the male factors that impact on student progress in reading,
instruction is the one factor for which the schools have primary
responsibility and over which they have the most control. Therefore,
identifying instructional patterns that are associated with success
and failure, both in the early stages of reading instruction and in
subsequent years, is a critical isse- ?urrounding improvement of
practices for all children. In this agard, the finding that instruc-
tional variables make substantial contributions to achievement (in
each of the three domains of oral language, decoding, and reading, and
in both English and Spanish) beyond precursor effects is important --
instruction does make a difference.

The classrooms in this study exhibited several of the character-
istics of effect { -e instruction, and for the students (in the
aggregate) such instruction produced approximately a year of growth
for 't year of instruction in English reading comprehension as measured
by performance based tests.

While similar in many ways, variation was noted among the class-
rooms on the quality of the dimensions of instruction assessed in the
study. This suggests that to ensure effective instruction of all
students, certain instructional dimensions need to be strengthened.
Staff development should aim toward training teachers to (a) monitor
their own use of language in the classroom and to provide instruc-
tional activities that make strong formal language deands on stu-
dents; (b) make optimal use of textual materials, favoring these ovzr
non-textual materials in both direct instruction and independent work!
(c) increase instruction in word meaning and the higher-crder compre-
hension skills and to strengthen such skills through making this
instruction exnlicit; and (d) evaluate the decoding needs of thcir
students and to tallor their instruction on decodin, the identified
needs, making such instruction explicit and limited to appropriate
amounts. In addition, the practice of grouping students for instruc-
tion needs careful consideration, not only in terms of optimal size
but also in terms of student membership, permanency of the group once
formed, and instructional treatment provided.
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Site Characteristics and Reading Achievement

The sites include. in the study were selected to achieve varia-
tion on several dimensions a(e , 9 size, socioeconomic status, degree
of urbanicity, concentration of Hispanic students, characteristics of
the reading pi ogram). Given differing contextual environments, site
differences in language and literacy development could be expected.
For English, site contrasts in such development were relatively
isolated, suggesting that schools were adjusting schooling practices
and instruction to accommodate the needs of the local school popula-
tion. Spanish literacy, on the other hand, was more advanced at
certain of the border sites where substantial non-school support for
Spanish was available.

Factors outside of the school play an important role in maintain-
ing and/or fostering development of the non-English home language.
Prominent among these era locale and the extent to which the language
is used in the community and the wider environment, as well as the
role of the home language in the affairs of the home and of the commu-
nity; attitude of the student and others toward the maintenance of
Spanish; and the extent to which written materials and formal usage
are available to the students in the home language.

Without strong support from the home and the community, students
in transitional bilingual education programs are not likely to achieve
high levels of literacy in Spanish. Indications are, however, that
these programs can, and are, promoting English literacy for all
students. In this study, the students on the average were acquiring
English oral language skills at the rite expected and were gaining in
English literacy at or near a year of gain for a year of instruction,
depending upon the type of reading measure used. Further, slightly
more than half of the students were reading in English at grade level
expectations ty the end of second grade. Are these realistic expecta-
tions for schools to hold for students from non-English language back-
grounds who at entry into school are limited in their English skills?
Are growth rates of these youngsters similar to those generally
reflected by mainstream school children under current schooling prac-
tices in public school systems in the United States? Do the growth
rates of these youngsters compare favorably with those of their
monolingual peers in the same school?
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PREFACE

In June 1978 the National Institute of Education (NIE) funded theSouthwest Educational Development Labcratory (SEAL) to conduct a longi-tudinal study on the Teaching of Reading to Bilingual Children. Educa-tors and policymakers alike have long recognized that the ability toread is essential for success in school, in work, and in life; yet manychildren from second-language
backgrounds have trouble learning to readin schools today. The majority of these youngsters are from Spanish-language backgrounds and from low income families. Special programsdesigned to meet the needs of these children

are provided in schools,but there is limited research evidence to guide the development, evalu-ation, and implementation of these programs. This study is intended toprovide information that will result in greater insights into whatconstitutes a favorable learning environment for children from Spanish-language backgrounds, what instructional sequences and events promotesuccessful and efficient learning of literacy skills, and what the lan-guage and literacy outcomes of current schooling practices are for alarge sample of these youngsters.

The study was conducted during the years of 1978 through 1984. Itis a comprehensive
longitudinal investigation of the development ofreading skills from kindergarten through fourth grade for a representa-tive sample of more than 350 children from bilingual backgrounds, andfor smaller samples of children who, on entry into school, were mono-lingual in English or Spanish. In this "natural variation" study,teaching and learning were carefully documented in field settings atthe several sites.

The goals of the study were to a) describe variations in bothEnglish and Spanish language ability of students living in bilingualcommunities, (b) document prevailing practices in reading instructionfor bilingual students, and c) investigate the relations between theinstructional program and student achievement for students with differ-ing entry profiles.

Description of the Study

Surveys of the general and school populations reveal an increasein the number of students whose language resources are not an idealmatch to the language of the school. An important question for educa-tional practice and policy centers around the school's responsibilitiesin this situation. Bilingual programs,
English-as-a-Second-Languageclasses, classroom aides, and "sink-or-swim" approaches can all befound in practice today. From limited evidence now available, none of

these techniques has emerged as the one best system.

Hispanics make up the largest and fastest growing school-age popu-lation today. The demographics for some states show that over the nextdecade they may constitute as much as a third to a half of the popula-tion. In the state of Texas at present approximately one third of theschool children are from Hispanic backgrounds (approaching one



million). They are found in virtually ever school district in the
state. Many of the school districts in the southern portion of the
state serve school populations of which 75% to 99% of the children are

- from Spanish-speaking backgrounds and, on entry into school, are often
-limited in their ability tJ speak English and to profit from instruc-tion in that language This population is not restricted to the border
areas, however. Large centers in the state report as much as 20%of their school populate rom Hispanic backgrounds, with a concentra-
tion of some 80% to 90% certain of their schools.

It is well documented that, in general, children from Spanish-
speaking backgrounds, for whatever reason, often encounter difficulty
in our nation's schools; they do more poorly on standardized tests than
does the general school population, and their dropout rate is high.
Bilingual education, in which students are given instruction partially
through the home language until they have attained sufficient profi-
ciency in English to benefit from English-medium instruction, has been
the principal approach recommended by the Office for Civil Rights to
ensure access to equal educational opportunity for these children.
Although many individual programs have had considerable success in
improving the academic performance of language-minority students, it
has not been demonstrated that these programs generally are reducing
inequality of educational opportunity on the large scale that was
envisioned.

Growth in reading comes about for most youngsters through formal
classroom instruction. Understanding the development of reading, and
knowledge of the critical variables that determine success or failure,
depends on a careful examination of the instructional program -- not
just the label over the classroom door, but the program as actually
implemented by the classroom teacher.

Educators have raised several issues about the most effective way
to help bilingual children become proficient readers of English. These
include (a) valid assessment of the student's ability in the 13nguages
of the home and of the school, (b) the optimal balance of formal
instruction in both languages, (c ) the most effective transfer from
cne language to the other, and (d) bilingual support within the class-
room environment. A major thesis of the Teaching Reading to Bilingual
Children study is that addressing these issues (and others) requires a
compre ensive and ecologically-valid investigation of the linkage
between the child's language and the language of instruction.

Design of the Study

To achieve the objectives of the study, considerable attmition was
given to the selection of schools, teachers and student., to the
instruments for assessing language and reading achievr4ient, and to the
methods for evaluating the classroom instruction. 7.ach of these topics
is discussed briefly below.
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Schools, Classes and Teachers

Twenty schools and 200 teachers from six school districts partici-
pated in the study. Included are variations in the nature of the read-ing program (a range from phonics-oriented to meaning-based), classroom
organization (some self-contained, others team-taught), and grade
structure (the range of grades in the individual school and the extent
of cross-grading both vary). The schools differed in size, SES, urban.
icity, locale, and makeup of the student body (from medium to high
concentration of bilingual students).

Student Cohorts

The study was undertaken in four cohorts or "wives" of students.
Three of the cohorts consisted entirely, or in large part, of bilingual
students. The first cohort was small (N40) and of limited generality;
the second was somewhat larger (N.80) and covered a slightly broader
array of contexts. The third cohort which was Alt larger (N200) and
broader in its generality, incorporated a number of procedural improve-
ments based on previous experience in the study and included a monolin-
gual English-speaking sample. The fourth cohort consisted of a rela-
tively small sample (N60) of monolingual Spanish-speaking students.

All of the bilingual sites were from the state of Texas, as were
the monolingual English-speaking students. The monolingual Spanish-
speaking students were from one site in Northern Mexico.

The original design of the study called for each student to be
assessed and observed from entry to kindergarten through exit from
third grade. By co,ering the full range c' the primary years, we would
be able to examine the transition from "learning to read" through
"reading to learn." For students in programs where the initial stages
of reading were in Spanish, we also considered it important to
determine the transition to competence in English reading.

The original design was in fact implemented fur the first two
cohorts; some of the students were tracked from first through fourth
grade, but most followed the intended design. Due to limited funding
in the later stages of the study the last two cohorts could not be
followed for the full four years that were originally intended. The
bilingual and monolingual English samples from the Texas sites were
observed from kindergarten through second grade, and the monolingual
Spanish samples from the site in Northern Mexico were observed from
first through third grade (the program did not provide a kindergarten).

The monolingual samples were incorporated in the design to aid in
validating the instruments for student assessment. Both the English
and Spanish cohorts are small and not selected to be fully representa-
tive of monolingual populations. Data from these samples will be
presented in Volume 3, as part of the discussion on the adequacy of the
instruments for measuring growth. The study was designed to study the
course of reading in bilingual students, not as a basis for comparing
these students with monolingual youngsters. Accordingly, comparisons
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between the various samples will not be made in this report, nor do werecommend that others attempt such comparisons.

Language Assessment

Several types of data were collected for each student on Englishand Spanish proficiency. Each year, early in the Fall and again in theWinter and Spring, teachers rated their students' language skills.Oral language proficiency tests were administered in the Fall of eachyear. Finally, audiotaped speech samples were obtained monthly on arotating schedule in three settings: in the classroom, on the play-ground, and in the home.

Reading Assessment

Several instruments were used to measure reading achievement.
Standardized test scores (mostly English) were collected yearly. Moredetailed information was obtained from a battery of individually-
administered "plrformance based tests" in both English and Spanish. Inkindergarten, the Stanford Foundation Skills Test was employed to mea-sure the child's pre-reading skills. From the end of first grade on,the Interactive Readin Assessment S stem was administered during theSpring of eac sc oo year. This ins rument provides independent mea-sures of the student's skills in decoding, word meaning, fluency inoral reading, and comprehension. Finally, informal reading inventorieswere administered throughout the school year.

Classroom Observations and Teacher Interviews

Project staff conducted ronthly observations of the reading
instruction in each classroom and interviewed the teachers quarterlyabout their instructional plans. The observation instrument documentedstaffing patterns, grouping and organization, time allocation, the lan-guage of instruction, t..1 character of instruction, the materials andprocedures used, and the response of the students. The interviews
focused on the teacher's general instructional objectives, as well asthe objectives for individual target students. Taken together, thesetwo instruments yield a rich characterization of the classroom environ-ment for the target students.

Student Ent lariables Classroom Factors and Readin Achievement

The primary goals of the analyses were to identify the general
relationships that characterize variation in these factors and to look
for underlying regularities that are associated with success and
failure, both in the early stage of reading instruction and in the
year-to-year variations.

Documents

This report is one of a series of eight documents contained in the
Final Report submitted to the National Institute of Education. A com-

1 5 5 ix



plete list of these documents is provided on the inside of the cover ofthis report.

The study was a collaborative effort among a number of individualsand institutions. All members of the research team contributed to thethinking, planning, and writing of this series of documents, however,the individual whose name appears first in the list of authors wasresponsible for preparing the particular document.

Austin, Texas
NovEmber 30, 1984

Betty J. Mace-Matluck
Wesley A. Hoover

Co-Principal Investigators

x
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INTRODUCTION

Under contract with the National Institute of Education, the
Southwest Educational Development Laboratory (SEOL) conducted a
comprehensive, six-year longitudinal investigation of the developmentof language and reading skills during the primary grades for arepresentative sample of more than 250 Texas children from bilingualbackgrounds, and for smaller samples of children who are monolingual
in Fngl;s!1 or Spanish. The research was initiated on June 1, 1978, inresponse to needs expressed at the national and regional levels forinformation that could assist policy makers and practitioners inplanning and delivering effective language and reading instruction tochildren from complex language backgrounds.

Designed to examine the relations between current schooling
practices and the language and reading achievement of a large sample
of low income Hispanic children who began their initial schooling inbilingual classrooms, the study sought to provide information that
could result in greater insights into (a) what constitutes a favorable
learning environment for children from Spanish-language backgrounds,(b) what instructional sequences and events promote successful and
efficient learning of literacy skills, and (c) what the language and
literacy outcomes of current schooling practices are for these
youngsters.

Surveys of the general and school population reveal that
Hispanics mike up the largest and one of the fastest growing school-
age populations today. The demographics for some states show that
over the next decade they may constitute as much as a third to a half
of the population (Hispanic Policy Development Project, 1984;
O'Malley, 1982). In the State of Texas, approximately one-third ofthe school children are from Hispanic backgrounds; 50% of the current
kindergarten population in the state is Hispanic. Hispanic children
are enrolled in virtually every school district in Texas, with many of
the school districts in the southern portion of the state serving
school populations of which 75% to 99% of the children are from
Spanish-speaking backgrounds and on entry into school are often
limited in their ability to speak English and to profit from instruc-tion in that language. In addition, certain of the large urban
centers in the state report as much as 20% of their school population
from Hispanic backgrounds and a concentration of some 80% to 90%
Hispanic in some of their schools.

It is well documented that, in general, children from Spanish
language backgrounds, for whatever reason, often encounter difficulty
in our nation's schools -- they do more poorly on standardized
achievement tests than does the general school population, and their
dropout rate is higher. However, this population is not a homogeneous
group. Differences are found in their degree of bilingualism,
immigrant versus long-term residence, country or region of origin,
socioeconomic conditions, mobility, the way in which English and
Spanish are used in the various domains of life and thought, and in
their experiences in dealing with print both in and out of school. Of
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those who experience difficulty in learning to read and write inschool, an overwhelming majority are from
low-income families and fromenvironments where Spanish is widely used both in the home and in thecommunity. The

1:sctjgjeacHr:1htoBiliriirAtALQIildrerotusiy,therefore,
focusonpans-speartromow-incomefamilies in Texas.

Growth in reading comes about for most youngsters through formalclassroom instruction. Understanding the development of reading andKnowledge of the critical variables that determine success or failuredepend In a careful examination of the instructional program -- notjust the label over the classroom door, but the program as actuallyimplemented by the classroom teacher.

Educators have raised several issues about the most effective wayto help bilingual children become proficient readers of English.These include (a) valid assessment of the student's ability in thelanguages of the home and of the school, (b) the optimal balance offormal instruction in both languages, (c) the most effective transferof skills from one language to the other, and (d) bilingual supportwithin the classroom environment. A major thesis of the TeachinReading to Bilingual
Children Study is that addressing these an otherissues requires a comprehensive and ecologically-valid investigationof the linkage between the child's language and the language ofinstruction.

The research, a "natural variation" study in which teaching andlearning were carefully documented in field s.Atings at six sites, wasguided by the following goals:

1. To describe variation in both English and Spanish languageabilities of students living in bilingual communities.

2. To document prevailing practices in reading instruction forbilingual students.

3. To investigate the relations between the instructionalprogram and student achievement
for students with differingentry profiles.

To accomplish the goals of the study, more than 300 children in20 schools in 6 school districts and taught by more than 200 teacherswere tracked from kindergarten through second or third grade (fourthgrade in some cases) -- a critical period for the development ofliteracy.

The study examined the children's language on entry into schooland thereafter. Standardized test data were collected and examined, aswere other more detailed sources of language and reading data.
Systematic observation was carried out in the classroom. Informationwas gathered about the teachers' instructional plans, and the natureof the instructional program was carefully documented.
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The students' entry skills and subsequent achievement in the
various components of language and reading were examined, and thestudents' rates and patterns of growth were investigated in relation
to the instruction each stident received,

The primary analyses of the data from the study aimed toward fourbasic areas:

1. Precursors. Descriptive information using validated
precursor profiles typically found in bilingual children on
entry into schools throughout Texas.

2. Instruction. Class-level descriptions of the approaches
used to teach reading to children from bilingual backgroundsin the state.

3. Achievement. Development and validation of a set of longi-
tudinal acS1evement indices that could be used to assess
growth in the various components of reading in English and
Spanish.

4. Linkage. Development and validation of a set of procedures
for measuring the linkage between reading achievement on the
one hand and precursor and instructional

indices on the
other hand, taking into account the possibility of interac-
tions between precursor profiles and response to type of
instruction.

The results of the analyses in these four areas (Precursors,
Instruction, Achievement, Linkage) were presented in previous volumes
of the final report. Those volumes have provided a general introduc-
tion to the study (Volume 1); described the overall design (Volume 2);
discussed the methodology used in the anplysis of the data (Volume 3);
presented a discussion of the instruments and the data obtained from
them for the bilingual sample, reporting descriptive and summary
statistics for each of the data sources within each of the major
elements of the data structure (Volume 4, language; Volume 5, pre-
reading and reading; Volume 6, instruction), and explored the linkages
between the different sources of information contained within the data
base (Volume 7).

This document, Volume 8: Executive Summary, provides an overview
of the study, a summary of the findings, and a general discussion and
interpretation of the results. The remainder of this document is
organised around six major sections: Research Design, Oral Language,
Instruction, Reading, and Integration of Data Sources.

RESEARCH DESIGN

To achieve the objectives of the study, considerable attention
was given to thv selection of schools, teachers, and students; the
instruments for assessing language and reading achievement; the

3
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methods for assessing classroom instruction; and the data analysisplan. Each of these topics are discussed briefly below.

Sample Description

Having determined the goals of the study and that low-incomeHispanic children enrolled in bilingual programs in the State of Texaswould be the primary focus of the study, a ur osive rather than aprobability sampling procedure was selected. The sampling planincluded sampling at various units of analysis: region, schooldistrict, school, teacher/classroom, and student.

The general approach employed was to start at the highest levelof the chain with the selections of regions, and proceed to samplingat lower levels, using data available at each point to establish fixedcategories from which samples were to be taken. Data compiled by theTexas Education Agency and previous work carried out at SEOL suggestedthat two or three general types of bilingual education programs couldbe identified with two or three reading
approaches nested within, oracross, the bilingual programs.

Site Selection

The initial selection of sites ILA based on the division of thestate into geographical regions that took into consideration a combi-nation of regional,
political, socioeconomic status, language, anddegree-of-urbanicity variables. Four geographical regions were thenselected:

Central Texas -- ! region that is both urban and rural andcontains a number of bilingual programs.

Texas Border Area -- rural, low socioeconomic
status, substantialnumbers of Spanish dominant students.

North Central Texas -- large urban area, largely monolingualEnglish, middle-sized cities, poor and middle class.

Northern Mexico -- monolingual Spanish, rural and small andmiddle-sized cities, poor and middle class.

The areas in Texas constituted the primary region from which thebilingual sample was drawn. The monolingual samples were drawn fromthe Northern Mexico region and the Central and North Central Texasregions.

Selection of School Districts

Within each region, four to eight school districts were
identified for potential inclusion in the study. Ultimately six dis-tricts were selected that were as broadly representative as possible
on the variables of interest (size, socioeconomic status of local
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community, degree of urbanicity, nature of the bilingual program,
degree of variability of schools and teachers within the district, andwillingness to cooperate in the study).

Selection of Schools

Schools were selected within each of the districts on the basisof such variables as, but not limited tc, the nature of the bilingualprogram, nature of the reading program, and character of the schoolorganization (e.g., multiple grading, team teaching, open classroomconfigurations, and individually-guided
education programs). Fourteenschools were selected from which the student sample was initially

drawn. As the students moved through the grades, six additionalschools were involved.

Selection of Teachers/Classrooms

Data available at the district and school level were used in theselection of teachers. Variables considered in teacher selection, asstudents entered the study initially, included number of years of
experience, specialized training in reading and bilingual education,number of years at the present school, and qualifications and rolefunctions of the teacher aides.

As students moved on to the next grade, they were often dispersedthroughout all appropriate classes that were available in their school
at that grade level, as the study had no control of student placement
beyond the students' initial year in the study. Initially, the stu-
dent sample was assigned to 26 homeroom classes. However, because ofteam-teaching and other organizational approaches, 37 teachers
constituted the initial teacher/classroom sample.

Selection of Students

The students' language and reading skills were assessed with a
variety of instruments, and their instructional programs and classroom
instruction were observed and documented. For some purposes, all of
the students in a class were tested with certain instruments; tom_
other purposes, the instructional program of the entire class was
observed. In addition, a target subsample of 10 students was selected
in each class for a more detailed, longitudinal "case study"
examination.

The primary factors for the selection of tar et students within a
classroom included sex, language s atus, an an Thn ex of cognitiveTEPT

In sum, the five Texas sites selected represent a cross-section
of school districts typically found in the state and reflect variation
in size, socioeconomic status, urbanicity, locale, and makeup of the
student body (from medium to high concentration of bilingual
students). They also reflect a high degree of diversity in terms of
curriculum used, organization for instruction, criteria and practices
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for transition from Spanish to English reading, and instructionalemphasis. Thus, the naturally occurring variations necessary to thedesign of the study were found in the sites included in the study.

Cohort Plan for Longitudinal Investigation

To achieve the purpose of the study, it was most desirable totrack the target students from entry into kindergarten through the endof fourth grade. The growth and development that are the focus of thestudy normally takes place over this time and a
cross-sectional design would have been altogether inaprropriate.

For practicality, what was planned and carried out was theselection of cohorts (groups) of relatively modest sample size thatwere tracked for varying periods of time in successive waves. Fourstudent cohorts of differing sizes entered the study during the courseof a three year period. Each cohort of students was tracked fromtheir entry into the study through the last data collection year(1982-1983) or until they exited fourth grade. The selectionprocedure yielded a subsample of 380 students distributed among thecohorts as follows:

Cohort 1: Year 1. Site 0 - 2 schools, 4 classrooms, 40 target
stu ants (2r-gT 20 F).

Cohort 2: Year 2. Site 0 - 2 additional classrooms, 20 students
Trnite777 school, 2 classrooms, 20 students (10
K; 10777ite 2 - 1 school, 4 classrooms, 40 students
(20 K; 20 7)

Cohort 3: Year 3. Site 3 - 1 school, 3 team teaching units, 80
1317TriqualFirrients, 10 monolingual English (all K
students); Site 5 - 7 schools, 11 classrooms, 80
bilingual ifidiFfs, 30 monolingual English (all K
students).

Cohort 4: Year 3. Site 4 - 2 schools, 4 classrooms,
WITigholligarSpanish students (all first graders).

Since the students entered in successive waves, with most of the
students entering during their kindergarten year but with some
entering at first grade, certain of the students were tracked for five
years (K-4); others for four years (K-3 or 1-4); yet others, who were
the majority, were tracked for three years (K-2 or 1-3, the latter
being the case of the Northern Mexico sample).

The monolingual samples were incorporated in the design to aid in
validating the instruments for student assessment. Both of these
samples were small and were not selected to be fully representative of
monolingual populations. The study was designed to examine the course
of reading development of bilingual students, not as a basis for
comparing these students with monolingual youngsters. Accordingly,
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comparis)ns between the various samples were not made, nor is it
recommended that others ttempt such comparisons.

Instrumentation and Data Collection

Data were collected in accordance with a di,A collection schedulethat was prepared each summer and distributed t, data collectors priorto the beginning of the school year. Two major sets of instrumentswere administered each year, one assessing student
characteristics andacademic performance, and a second providing information on teachercharacteristics and classroom instruction. A brief discussion ofthese data sources is given below; more detailed descriptions of theprimary measures are provided in subsequent sections of this report.

Student Characteristics and Academic Performance

For students, the study's primary interest focused on languageand literacy growth. The instruments employed in the assessments ofthese skill areas are described below.

language Assessment

Several types of data were collected for each student concerningtheir oral language proficiency in both English and Spanish. At thebeginning of each year, teachers provided a general characterization
of their students' language in terms of English-Spanish dominance,
employing the Student Operational Language Assessment Scale (Duncan &DeAvila, 1976). In late Fall (after becoming more familiar with their
students), and again in late Spring, teachers nrovided a more detailedrating of their students' language skills employing the Oral Language
Proficiency Rating Scale (Mace-Matluck, Tunmer, 8 Dominguez, 1979).
liTirTardr.zed oral language proficiency tests, selected by the district
from those allowed by state policy, were administered in the earlyFall of each year, the test almost exclusively selected being the
Language Assessment Scales (DeAvila & Duncan, 1977). Finally, for a
subsample of the target students, audiotaped speech samples were
obtained monthly on a rotating schedule in three settings: the
classroom, the playground, and the home.

Reading Assessment

Several instruments were used to measure reading achievement.
First, detailed information was obtained from two individually
administered "performance based" tests assessing both English and
Spanish literacy skills.

In the Fall of kindergarten, the Stanford Foundation Skills Test
(Calfee & Associates, 1978, 1980; Calfee & Pea, 1978, IRO) was
administered to assess pre-reading skills, providing independent
measures of visual discrimination,

phonetic segmentation, alphabet
knowledge, vocabulary knowledge, and narrative comprehension. From
the end of first grade on, the Interactive Reading Assessment System
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(Calfee b Calfee, 1979, 1981; Calfee, Calfee, b Pea, 1979) wasadministered during the Spring of each school year to assess reading
skills per se. This instrument provided independent measures ofskills in decoding, spelling, word meaning fluency in oral reading,and listening and reading comprehension.

As supplemental information, informal reading inventories wereadministered throughout the school year once the reading of connectedtext began. Finally, standardized achievement test scores from Springdistrict-wide administrations were collected yearly in both Englishand Spanish (though the latter were rarely administered in the study'ssites).

Classroom Observation and Teacher Interviews

Project staff conducted monthly observations of the reading
instruction in each classroom and interviewed the teachers quarterlyabout their instructional plans. The observation instrument, theReading and Mathematics

Observation System (Calfee & Calfee, 1976,1978), documented staffing patterns, grouping and organization, timeallocations, the language of instruction, the character of instruc-tion, the materials and procedures used, and the response of thestudents. The interview instrument, the Reading Teacher Checklist(SEDL, 1978), focused on the teachers' general instructional objec-tives for reading, as well as the objectives for individual targetstudents. Finally, through the Bilingual Classroom Questionnaire(SEDL, 1979) and its revision as the Inventor of Bilin ual Instruc-
tion (SEDL, 1981), overall program in orma on was co ect t rouginterviews with teachers concerning their daily schedule (as opposedto only their reading instruction periods). Together, these instru-
ments provided a rich characterization of the instructional programfor the target students.

Other Data Collected

0th . data were cc'" NI and entered into the data system. For
studen.s, these include. ly administered cognitive style instru-ments -- namely, the V .g Familiar Figures Test (Kagan, Rosman,Day, Albert, & Phillips, 1964) and the Children's Embedded Figures
Test (Witkin, Oltman, Raskin, & Karp, 1971) -- and a Piagetian cogni-
Tiq development instrument, the Cartoon Conservation Scales (DeAvila,
1976). For teachers, these inclairr:Wresponding set of yearly
administered cognitive style instruments -- namely, the adult version
of the Matching Familiar Figures Test and the Grou Embedded Fi ures
Test (CorOting Psychologists Press, 1971) -- an an nstrumentagIgned to ascertain the teachers' background characteristics and
language skills, the Survey of Teacher Back round and Lan ua e Skills
(SEDL, 1980). These data have not ,ten u y ana yzed, some because
they appeared not to yield productive information for the purposes of
the study under initial analyses, others because of their lower
priority in the face of limited resources.
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Data Collectors

All direct teacher input data were collected by full-time members
of the SEDL research team. This required systematic and frequent
visits to the research sites.

Formal classroom observation and the collection of student datawere carried out by a data collection team from each of the sites. Inmost cases, the team consisted of two people who were not otherwise
employed. All met the following criteria: resident of the local com-munity, experienced teacher, Hispanic and fluent speaker of English
and Spanish, and acceptable to the school district. In all cases, theschool district administration provided a list of acceptable and
available people who were then screened by the SEDL staff.

Training for the data collectors was extensive and ongoing, with
all training conducted by the SEOL research staff, usually at the
local site.

Data Management and Reduction

Standard procedures were used in the entry and cleaning of the
data, and standard statistical packages (generally SPSS) were then
used to obtain descriptive summaries, although a fair number of
special-purpose programs had to be written in order to conduct some
analyses (most notably, those concerned with the instructional data).

The goal of the data management procedure was two-fold. First,
the creation of raw measure data sets thtt respected the yearly cohort
structure of the study (mainly for the purposes of establishing
measurement reliability given instrument modifications over the years
of data collection). Second, the creation of an integrated data base
across cohorts that respected distinctions in grade level (more
accurately, instructional year), such that for each individual student
a series of measures existed that was in all ways congruent with the
series for every other student in the study.

The goal of the data reduction process was to obtain a reliable
total score for each subscale of the instruments used in the study,
and then, guided by the study's theoretical concepts, to reduce the
data structure to a manageable set of relatively independent indices.
As such, the analyses to date have treated only the gross features of
the data base -- much more detailed analyses treating the data's fine
grain have been left for future work.

Data Analysis

In this section, the approaches taken to the analyses of the data
base are summarized. First, an overview of the procedure used in the
measurement of growth is presented, followed by a description of the
techniques employed in the assessment of instruction. Finally, the
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approach taken to assess the effects of entry skill and instruction onsubsequent literacy performance is discussed.

The Measurement of Growth

Given the selection of instruments in oral language and reading,and the summary indices of performance associated with each for eachinstructional year, the problem of assessing growth for individual
students over the semesters in which they may have been tested with agiven instrument was next addressed. The solution was derived fromthe account of growth in the set of component reading skills assessedin the Interactive Reading

Assessment System (IRAS), and was thenapplied to student performance on other instruments as appropriate.As an aid to the explanation of this approach, a brief discussion ofthe IRAS follows.

IRAS incorporates the developmental dimensions of basal readersfor each of the major components of the separable-process model ofreading on which it is based: decoding, vocabulary, and comprehen-sion. As an example, in assessing real-word decoding, the IRAS mate-rials were selected using word-frequency lists according to a linearprogression in readability (i.e., students we asked to read wordlists ordered by the word frequency of their constituent words). Tothe degree that the basal materials drive student growth in reading,then a year of effective instruction should correspon6 to a constantamount of progress through the levels of IRAS. That is, the structureof the IRAS materials incorporates a linear component, and therefore,leads to the hypothesis that growth as measured over these material
sets should be largely linear.

Accordingly, for each student, performance within a given IRAS
subtest over the years tested was assessed by projecting the best-fit
regression line through the set of available data points for the givensubtest. Such a line sumarizes student performance in the relevanttask by providing estimates of (a) the intercept, representing the
skill level at which the student began schooling (actually, the inter-
cept at first-grade entry aas computed rather than at kindergarten
entry, since this point seemed to be the modal value of the sample's
first systematic instruction in literacy) and (b) the slope, repre-
senting the average growth, in terms of IRAS levels, for a single year
of instruction.

The degree to which the data actually reflect a significant
linear component may be assessed by computing the amount of variabil-
ity around the individual student's best-fit line. This index is one
minus the r-squared value, the latter expressing the squared correla-
tion coefficient between scaled subtest performance and grade level.
When converted to a percentage, values of 100% are obtained when the
data show no linear component (i.e., the average of the data values is
the best estimate of performance for any grade level). At the other
extreme of 0% unexplained variance, each of the data values falls
precisely on the projected line, and subtest performance is perfectly
predictable for any grade level. For values between the two extremes,
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some linear component is present in the data: As the percentage of
unexplained variance decreases, so does the average (linear) predic-
tion error, indicating a relatively larger linear growth component.

For the IRAS growth indices, the average unexplained variance
over the English subtests was 19.6% (ranging from 12.9% to 33.9% overthe nine component scales); for the Spanish subtests, the average
unexplained variance was 26.4% (ranging from 14.8% to 31.9%). Thesevalues indicate that, on average, a large degree of growth as measuredin the IRAS component subtests can be explained as linear.

Growth in language, as revealed in certain measurement schemes,
may not be expected to be linear since the "materials" used to assesslanguage growth may not have been designed in a fashion comparable tothe IRAS design. Nonetheless, language growth does show evidence of alinear component, although it is not as substantial as that found inthe IRAS indices. For growth in language as assessed by the Language
Assessment Scales (LAS), the average unexplained variance for the
averaged four multiple choice response scales (Minimal Sound Pairs,
Lexical, Phonemes, and Sentence Comprehension) was 23.3% and 32.3% forthe EnOish and Spanish indices,

respectively; 41.9% and 39.9% for the
production rating in English and Spanish, respectively; and 33.2% and42.9% for the overall level rating in English and Spanish. For the
teacher ratings comprising the Oral Language Proficiency Rating Scales
(OLPRS), the average percent of unexplained variance was 45. and
39.3% for the English and Spanish ratings, respectively. Thus, these
sets of language data also reveal linear growth components, though
they are not as strongly evidenced as in the IRAS data.

In summary, two points are important to remember when considering
the descriptive data based on this analytic procedure. First, the
average growth measures presented are based on the best-fit lines
projected through each individual student's available data points for
a given measure. Second, the fits of these lines to the data are, in
general, fairly good, but they do not represent the whole story, as
indicated by the varying degrees of unexplained variance.

The Assessment of Instruction

The instruction provided the target sample was documented through
two major information sources. The first was through regular class-
room observations (approximately five to six per year) employing the
Reading and Mathematics Observation System (RAMOS). The second was
through regular reading teacher interviews (approximately three per
year) employing the Reading Teacher Checklist (Checklists).

The observation instrument consisted of a number of distinct
categories of instructional interest (delineated below). Associated
with each category was a set of mnemonic codes that detailed the
contents of the category (e.g., under the category of Instructional
Focus, a large set of codes were used to describe the possible foci,
7776Mletter-sound correspondence work to whole word recognition, to
text comprehension). For each minute of observation, the observer
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entered the codes describing the classroom activities under each
category, thus providing a minute-by-minute

account of the classroom
instruction observed. From these sources of instructional data,indices of horn the ualit and ua ntity of instruction with respect-to a set or ,rt.tiona imens ons were derived. The particulardimensions of instruction assessed for each individual target studentfrom the observation-based

summaries included the following:

Number of Students: the number of students contained in theInstructional group.

Classification: the level of the instructor's formal training,ranging from minimal (vo'unteer) to mid-level (teacher aide) tosubstantial (substitute teacher, resource teacher, teacher).

Role: the level of formal instruction provided, ranging from
minimal (preparation, control, management) to mid-level
(facilitation) to substantial (direct instruction).

Subject Matter: the amount of reading generally required by thesub ect being taught, ranging from minimal (class business, art)to mid-level (science, mathematics) to substantial (reading).

Instructional Focus: the relative explicitness of the instruc-
tional emphases Egi strategies employed in three instructional
subcategories:

Letter-Sound Unit: the relative explicitness of the
Instructional emphasis placed on decoding, ranging from work
on isolated units (auditory discrimination, letter recogni-
tion, letter-name work) to non-explicit letter-sound pairing
(whole word recognition, spelling practice) to explicit
letter-sound pairing (letter cluster-sound recognition,
letter-sound recognition, spelling pattern recognition).

Word Unit - Meaning: the relative explicitness of the
instruction3T emphasis placed on word meaning, ranging from
low (dictionary usage) to mid-level (noun derivative,
compound words) to high (antonyms/synonyms, vocabulary
enrichment).

Sentence and Text Units - Meaning: the relative explicit-
ness of the instructional emphasis placed on sentence and
text meaning, ranging from low (literal facts) to mid-level
(story sequence, predicting events) to high (major ideas,
making inferences).

Technique: the type of technique ir which skills of visual or
auditory pattern recognition are presented, as either parts-to-
whole or whole-to-parts.

Language of Instruction: the language used in instruction
delivery, ranging from all Spanish to alternating usage of
English and Spanish to all English.
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Materials (Primary and Ancillary): the amount of text contained
in the materials used, ranging from minimal (art material, tape
recorder) to mid-level (phrase card, chalkboard) to substantial
(basal reader, library book).

Activity/Task: the level of formal language demand required by
particuTar activity/tasks in three instructional subcategories:

Non-instructional: the type of instructional activity/task,as eit er non-instructional (clean-up,
wait time) or

instructional (all other activity/tasks).

Independent: the level of formal language demand for
activity/tasks classified as independent work, ranging from
minimal (art activity, copying material) to mid-level
(writing from dictation, writing answers) to substantial
(test taking, creating writing).

Listenin and Res ondin in Grou : the level of formal lan-
guage deman or act v y as s c assified as listening and
responding in groups, ranging from minimal (music activity,
playing games) to mid-level (watch-listen, listen-story) to
substantial (listen-lecture, discussion-speak).

Attention (Collection Years 1-2): the attertion of the instruc-
TioThirFoup as rated relative to the activity/task required,
ranging from low to medium to high.

Number of Nonengaged Students (Collection Years 3-5): the number
of students contained in the instructional group who were not
engaged in the activity/task being conducted.

Productivity: the rated productivity of the instructional group,
ranging from low to medium to high.

Noise: the level of noise as rated relative to the activity/task
TWITred, ranging from low to medium to high.

Over the five years of data collection, 1640 observation-based
summaries for individual target students were obtained (1293 in
English reading and 347 in Spanish reading, the difference reflecting
the predominance of English reading offered to these students).

For the interview-based summaries, the particular dimensions of
instruction assessed for each individual target student matched those
of the RAMOS with the following exceptions, Which were not appropriate
for the teacher interviews: Subject, Technique, the set of student
response indices (Attention, Number of Nonengaged Students, Productiv-
ity, and Noise), and transitional activities (Activity/Task: Non-
instructional). Two additional categories not found in the observa-
tions were included in the interview:

Number of Basals: the number of different basals planned for use
in the delivery of the instruction.

13
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Rank: the relative position of the target students' readinggroup with respect to the following criteria:

Internal: the relative ranking of the target students'TeiUTWigroup with respect to the other reading groups ofthe classroom, ranging from low (one of ttw lowest readinggroups) to mid-level (the average reading group) to high(one of the top reading groups).

External: the relative ranking of the target student'sreading with respect to the grade level expectationsof the basal reading series employed, ranging from low
(below grade level expectations) to mid-level (at gradelevel expectations) to high (above vide level expecta-tions).

In these interviews, teachers were asked to indicate the generalstrategies employed in teaching reading to each of the target stu-dents, supplying for each, detailed information under the instruc-tional categories of interest (using the same coding scheme employedin the RAMOS), and the relative amounts of time to be devoted to eachstrategy over the two-week period covered by the interview. Over thefive years of data collection, 1943 interview-based summaries wereobtained of the instructional plans for providing reading instructionto individual target students (1393 in English reading and 550 inSpanish reading).

Such scaled instructional indices (for both the observation-basedand interview-based summaries) represent a set of instructional dimen-
sions with respect to both their quality (reflected in the relativemagnitude of the scaled values) and quantity (reflected in the percentof time devoted to each instructional dimension). The use of the term"quality" here does not imply any evaluation of the appropriateness ofthe instruction, as the skills of the students in a given group may besuch that certain types of instruction are obviated. However, thisinformation provides a basis for assessing the kind of instruction
received (i.e., its quality and quantity relative to the dimensions
defined in this study), and subsequent analyses provided assessmentsof whether or not instruction so defined influenced the growth of
relevant skills of these students.

The findings from the descriptive data based on these summary
indices are discussed oelow. However, these indices were not employedin the integrative analyses. Rather, aggregated indices based on
factor analyses (conducted independently for both the observation and
interview data, and for English and Spanish reading instruction within
each) were used. The summaries derived are described below.

The seven factors identified in the English observation analysiswere: (a) engaged text time, an index of reading time where students
were engaged with text materials, (b) direct group instruction, anindex of direct instruction that was aimed at groups rather than
individual students, (c) the quality of formal language, an index of
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the formal language demands made upon the students, (d) the amount of
decoding Instruction, (e) student productivity, (f) the use of
secondary materials, and (g) the number of students constituting aninstructional group.

The seven factors identified in the Spanish observation analyseswere: (a) quality of formal language (corresponding to the third
English factor derived), (b) direct group instruction, (the secondEnglish factor), (c) engaged text time (the first English factor), (d)number of students (the last English factor), (e) amount of decoding
(the fourth English factor), (f) secondary material usage (no general
corresponding English factor) and (g) control (a complex factor alsowithout an English correspondence).

The five factors ident led in the analysis of the English inter-view data were: (a) the at ,unt of comprehension instruction, (b) thequality of formal language, (c) the amount of seatwork, (d) thequality of primary materials, and (e) the amount of group vocabularyinstruction.

For the Spanish interview data, the five factors identified inthe analysis were: (a) the amount of decoding instruction (the
complement of the first English interview factor), (b) the amount ofseatwork (corresponding to the third English factor), (c) the qualityof primary materials (the fourth English factor), (d) the decoding
teacher's 'classification, which was also associated with the expllcit.
ness of the decoding instruction planned (no English correspondence),and (e) the number of students in the instructional group (no English
correspondence).

Integrative Analyses

A gross analytic strategy was selected to gain some initial senseof the overall structure of the data base linking precursor skills and
instruction to reading achievement. This approach is best viewed as a
preliminary analysis of an extraordinarily complex data base --
multiple, yearly student assessments in the domains of cognition,
language and reading (in both English and Spanish for the latter two),
coupled with extensive yearly instructional data. The primary goals
of the analysis were (a) to determine the degree to which the several
predictor indices were consistently related to the outcome variables
and (b) to evaluate the structural patterns of any such relations.

The primary outcome measures employed in these analyses were the
nine summary indices obtained from the nine subtests found in the
IRAS, analyzing English and Spanish performance separately. For
convenience in interpretation, these indices may be grouped into three
major categories: (a) oral language (Vocabulary Definition, Narrative
Listening Comprehension, and Expository Listening Comprehension), (b)
Word/Sentence Decoding (Vocabulary Decoding, Synthetic-word Decoding,
Synthetic-word Spelling, and Sentence Reading), and (c) Reading
Comprehension (Narrative Reading Comprehension and Expository Reading
Comprehension).
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For each year that a student was tested, a deviation was computed
between each of the student's IRAS measures and the aggregate growthtrack index summarizing average performance during that year. TheIRAS deviations for each year ',sere then submitted to a regression
analysis in which the predictors included (a) precursor indices (oral
language classification at entry to school and previous year's perfor-
mance on the corresponding IRAS measure) aad (b) instructional dimen-sions (the nominal reading program, the observation-based and
interview-based indices of instruction, attendance, and site at whichthe attended school .ted).

The major disadvantage of this approach can be easily stated:
Because each year is considered in isolation from the others, there isa loss of information about the longitudinal character of changes inreading achievement. Likewise, there is a loss of information about
the configurational patterns relating changes in instruction tochanges in achievement. Other analytic procedures are possible, butthey require more resources than were available for these analyses.

Preliminary to the regression analyses proper, the correlationsbetween the set of predictors and the set of outcome measures werecarefully examined, as were those among the set of predictor
variables. The derivation of each of the predictor variables is
briefly described below.

Precursors

The first precursor, oral language level on entry to kindergar-
ten, was determined for both English and Spanish as a two-level
category (median split) based on teacher ratings. As it happened in
this sample, oral language competence was virtually independent onentry to kindergarten. Analyses of variance conducted for each of the
IRAS longitudinal measures with English and Spanish language ratings
as the independent factors showed that the English IRAS measures were
generally affected by the English language rating, and the Spanish
IRAS measures were generally affected by the Spanish language rating
with little evidence of systematic interactions ttween the two.
Accordingly, in all of the regression analyses, oral language as a
precursor was simply represented by the corresponding language rating
around the median split.

A student's achievement level at the end of a given school year
is generally related to performance at the beginning of the year.
Accordingly, an index of previous performance was included as a
precursor. From second grade on, the corresponding IRAS deviation
served as the index. For first grade achievement, the Alphabet Knowl-
edge subtest from the Stanford Foundation Skills Test (SFST) was
employed. For EnglisheiricriFrreffiFTmnes is known to be
correlated with later reading achievement, for reasons that are not
entirely clear. The distribution of scores on this subtest was
bimodal in this sample, replicating earlier findings, and so this
precursor was reduced to a dichotomous contrast.
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Instruction

Two indices of a student's status in a bilingual reading program
were employed in the regression analyses. The first was the total
number of years of assignment to Spanish reading instruction of any
-sort (ranging from 0 to 5), and the second was a dichotomous variable
indicating whether the student was assigned to Spanish readinginstruction during the particular instructional year under analysis.

Specific instructional dimensions were based on the seven RAMOSand the five Checklist factor scores. English instructional summarieswere used in the regression analyses for English IRAS deviations andSpanish summaries for Spanish IRAS deviations.

Attendance data were provided every year by the districts for
each student, and the percentage of days attended during the given
instructional year was used as the index of school attendance.

Finally, since the study was conducted at six different
districts, a set of orthogonal contrasts were introduced as the laststep in the regression analyses in order to assess any other between-
site effects that were not included as part of the other influences
(i.e., the prewrsor and instruction indices).

Summary,

In summary, the data analyses allowed various perspectives on the
data base, and results from these will be summarized below for both
English and Spanish indices as follows. First, the linear growth of
students in oral language skills as assessed through various instru-ments will discussed. Second, descriptive data on the reading
instruction received by these students will be summarized. Third, for
reading skill, the following will be discussed: (a) descriptive data
on entering 'reading readiness" skills, (b) the linear growth of stu-
dents with respect to component reading skills, (c) the relationships
between entering ^eading readiness skills and subsequent linear growth
in the various components of reading, and (d) the relationships
between linear growth in Spanish reading and linear growth in English
reading for the various reading component skills. Finally, the rela-
tionships of entering skills and instruction with subsequent reading
achievement will be discussed as revealed in the integrative analyses.

ORAL LANGUAGE

The students in the bilingual sample were deemed by their schools
to be Limited English Proficient, as determined by their performance
on a standardized test of oral proficiency given in the Fall of their
kindergarten year, and they were therefore enrolled in bilingual
kindergarten or first grade classrooms when they entered the study.

As noted above, three types of language measures were used in the
study: (a) an oral language proficiency test, (b) teacher ratings,
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and (c) audiotaped interactions -- language samples. Analyses of thedata from these measures revealed the following:

o.. The students in the sample, on entry into school, variedconsiderably in their degree of bilingualism.

o.. The students, generally, made considerable progress inacquiring skill in English; less growth was observed intheir pc.formance in Spanish.

o.. Site differences were apparent in the students' facility inSpanish and in English on entry and in their subsequentgrowth in each laoguage.

o.. Site differences were also observed in the patterns oflanguage choice, both at entry and over time.

o.. The student's oral language proficiency varied, in both
languages, as a function of the type of measure used (orallanguage proficiency test versus teacher ratings) as well asby the type of task within a given measure (story retelling
versus discrete items that required short-answer responses).

o.. When compared to teacher ratings, the oral language profi-
ciency test used appeared to underestimate the students'
ability in both languages at entry and, at higher grades, to
overestimate their English abilities and underestimate theirskills in Spanish.

A number of critically important instructional issues surroundlanguage assessment. Primary among these is the question of adequateand accurate assessment of the oral language abilities of young chil-dren. Objective measures, such as the currently available standard-ized oral language proficiency tests, have been widely criticized.The widespread dissatisfaction with these measures arises from thebelief that these tests do not reflect the totality of the language
resources that children possess, nor do they adequately predict chil-dren's ability to perform in the school setting. Further dissatisfac-tion arises from the concern that formal testing of young children'slanguage may in fact be measuring many things other than language
(e.g., general readiness for school, knowledge of test taking). Sub-jtztive measures, such as teachers' ratings, have been maligned bysome who point to the "human element" that comes into play with suchprocedures. Natural, or free speech, samples avoid some the potentialpitfalls of other types of measures, but they, too, have their limita-tions.

ISSUE: Valid Language Assessment

The research staff, fully aware of the limitations of the various
kinds of measures and of the hazards involved in oral language assess-ment (given the state of present knowledge about what constitutes oral

1f)74
18



language proficiency and how to assess it), employed multiple measures
in an attempt to obtain a reasonably accurate index of each student's
oral language abilities and patterns of language choice over time.
Anal ses of the oral lan ua e data stron 1 su est that none of the
exsirLsrLIseoveaeitAIatenneasurestertorma ion on w -ich
-to

es of measuresan roce urea can we be eve, rovi e a reasons accurate in ex ofthe stu ent s ors an ua e abi es. 'owever, t s process is t meconsuming an requ res SK an expertise that often is not readily
available within most school districts.

:APLICATIONS: Given that results of oral language assessment
figures prominently in a number of educational decisions regarding
schooling practices for language minority children (e.g., identifica-
tion, program placement, termination of special services), further
research is urgently needed to determine not only effective but
practical means for assessing the oral language proficiency of young
children.

ISSUE: Language and Instructional Program

When examining language as a precursor skill for reading achieve-
ment, additional instructional issues emerge. First, to what extent
does the child's language at the time of entry into school determine
program p acement? By legislative mandate, all children in Texas fromnon-Inglish language backgrounds who, at entry into school, score at
or below a predetermined cutoff score in English on the district-
selected oral language proficiency test are placed in a bilingual
education program, which implies some use of the home language (e.g.,
Spanish) for instruction for some given period of time. Thus, the
issue here is not one of access to the ro ram but rather the accurac
an adequacy o t e n ormat on on whic p acement dec s ons are made.

IMPLICATIONS: School districts should be strongly encouraged to
use multiple kinds of data from various sources in arriving at deci-
sions about the placement and instructional treatment of language
minority children. A formal language measure can provide one kind of
information; professional judgement of school personnel about the stu-
dent's language characteristics in both formal and informal settings
in the school environment can provide another; the student's academic
performance can reveal further information; and home language surveys
and educational histories contribute additional important data.
Hence, oral language proficiency test scores should not be the only
(nor even the primary) source of ir'ormation on which decisions are
made.

Second, to what extent does the child's language at the time of
entry into school determine the actual instructional program
delivered? The teacher's perceptions of the child's language abili-
Frei-IR-instructional needs determine to a large extent the instruc-
tional treatment delivered to the student. Therefore, in bilingual
classrooms, use of the home language for instruction for a given child
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or group of children will vary, both as a medium of instruction andfor support within the classroom environment. Underlying transitional
bilingual education programs is the belief that reading is a single
process and that having learned to read in one language, reading in
another known language is a matter of transferring and extending one's-knowledge and skills. It is also generally believed that bilingualchildren learn to read more easily and more efficiently when theirinitial reading instruction is provided in their stronger language.
Therefore, transitional bilingual programs may provide initial readinginstruction in Spanish for children who are clearly Spanish dominantand are limited in their English skills at the point that formal read-ing instruction is begun (usually in first grade). In the present
study such instruction was provided for approximately one-third of thestudents. While all of the students in the sample were deemed bytheir schools to be Limited English Proficient on entry Tnto school
and were enrolled in bgin ual classrooms when the entered the studas

Witi'uct ona 'ecis ons resu n n a rea ing ns ruct on inEnglish for the majority of the students.

Length of stay in the program is also determined to a large
extent by the teacher's perceptions of a student's readiness to per-form in an all-English classroom, as well as by prior instructional
treatment and the student', progress in acquiring English. In the
present study, some students were transferred to a regular mainstream
program at the end of their kindergarten

year, presumably because they
had either made rapid progress in acquiring English and were therefore
no longer considered Limited English Proficient or because their
English skills had been underestimated in their entry language assess-ment. Other students in the sample scored low in both languages (or
were perceived by their teachers to have attained less than adequate
oral language development in either language), and it was presumed
that English reading instruction would be as appropriate for these
children as would Spanish reading instruction. Yet other students who
remained in bilingual classrooms in first grade and received initial
reading instruction in English may have gained sufficient skills in
English to begin such instruction but were deemed in need of support
in the home language in other curriculum areas. Thus, contrary to
popular belief, not all children enrolled in bilingual classrooms
receive reading instruction in their non-English home language. Of
the students in the present study who did receive Spanish reading
instruction, most remained in such reading programs for at least two
years.

eners su se uen acement an

IMPLICATION: Given that teachers' perceptions determine to a
large extent the instructional treatment delivered to children,
teachers should be knowledgeable about and have significant input into
the oral language assessment process, particularly as it relates to
entry/exit decisions.

Teacher training in the area of oral language assessment needs to
be strengthened. Such training should equip teachers to be astute
observers; they need training not only in how to observe language
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behavior, but also in the content of what to observe (e.g., social,
personal, and cognitive aspects of cral language proficiency as well
as the linguistic dimensions).

Research is needed that:

o.. focuses on how to train teo.hers to be better observers of
language performance, including the content of what is to be
observed.

o.. examines criteria teachers use in making placement (group-
ing) decisions for reading instruction within a class and
for instructional treatment decisions relative to each of
the instructional groups.

o.. examines, on the state level, how teachers make decisions
about bilingual and English as a Second Language students
and the extent to which those decisions are congruent with
state and local policy; and identifies ways in which rules,
regulations, and teachers' decisions may converge in order
to arrive at consensus among practitioners and regulatory
agencies.

ISSUE: Language Development and Reading Acquisition

To what extent does the child's language development at the time
of entry

readTnq achievement? The
erature is rep e e 77h studies that have shown a moderate-to-

strong relationship between oral language development and reading
achievement. Knowledge of the language being read is at the heart of
the reading process. Reading is a derived skill in that it builds
upon oral language and requires the translation from writing to a form
of language from which the reader already is able to derive meaning.
To learn to read, children must bring their knowledge of the spoken
language to bear upon the written language. A well-developed system
of oral language assumes a functional vocabulary and the ability to
discover the structure and meaning underlying spoken utterances. It
also assumes a rudimentary ability to reflect upon language that
allows children to discover the provrties of spoken language that are
central to the correspondence between its written and spoken forms
(e.g., awareness of relationships among words in text, as well as
among higher-order structural units such as clauses and sentences).
Children who do not hay. a well developed understanding of the commu-
nicative process at entry into school often experience difficulties in
learning to read and therefore fall below the school's expectations in
their academic progress. In the present study, the oral language
ski;ls of approximately 25% of the students in the sample were, at
-e-nanfeT,Lnw in both languages by their teachers.

IMPLICATIONS: School-based preschool programs, along with parent
involvement components of school programs, have gained support as a
means of enhancing the language development of young children. With
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adequate attention to staff development, instructional focus, monitor-ing, and funding, such programs could significantly advance thelanguage development of "high risk" youngsters and should therefore bemade more widely available to low-income language minority students.

Research is needed that examines the effects of preschoolprograms on the language development of language minority children andrelee4 effects on subsequent reading achievement.

INSTRUCTION

A coordinated system of classroom observations and teacher inter-views provided rich and extensive data on the instructional programeach target child received over the course of the study. The major
findings concerning the dimensions of instruction assessed in the
study are summarized below.

Of the 250 bilingual students in the sample, 70 students (28%)
began reading instruction in Spanish. Of those, some received Spanishreading instruction for one year Woe being transferred to English
reading; others remained in Spanish reading for two, three, or four
years, with most being transferred to English reading by the end ofthird grade.

Analysis of the instructional data suggests that the teachers
generally implemented the instruction they had planned, as indicated
by a close match between the instruction observed and what teachers
said that they were going to do during a given period. Instruction in
Spanish and English was similar in terms of the instructional
dimensions assessed in the study.

In general, the instruction delivered may be characterized as
follows:

o.. The size of the instructional group for reading ranged from
about T1 in the early grades to about 15 in the later
grades.

o.. The teacher (as opposed to an aide or some other "instruc-
torl-Wriasociated with the target students about two-
thirds of the time.

o.. The role played by the teacher tended to be one of facilita-
tiorrnther than direct instruction) in the aggregate.

o.. The language of instruction tended to be English during the
English reading classes and Spanish during the Spanish read-
ing classes, but with some English used during the Spani,h
reading period.

o.. About half of the instruction time devoted to reading
instruction during the first and second grades was focused
on decoding; this fell to about 30% by fourth grade.
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This instruction tended to involve ron-explicit letter-sound
pairings at each grade level (e.g., children were shown a
word on a flash card and were asked, "What does this word
say?" or were asked, "What is the name of this letter?");
little explicit letter-sound work was observed (i.e., directinstruction in or practice on tasks that required the child
to overtly focus on a specific isolated linguistic element
and relate it to its graphic representation).

The amount of time spent on developing word meaning wassmall.

o.. About 30% of the instructional time was on instruction in
the meaning of sentences and texts (comprehension) in the
first three years, with a slight increase in the fourth
year.

The quality of this instruction was fairly stable across
years, and was generally non-explicit (e.g., favoring a
focus on literal facts over making inferences).

o.. independent work accounted for about half of the instruc-
tional time during the first two years, dropping to about
35% in the following years.

o.. The level of formal language demand (i.e., the extent to
which the activity or task required interaction with con-
nected instructional text either oral or written) observed
in both independent and group work was low, starting at a
relatively low level in the first year, and increasing to
mid ,ael by the last two years.

o.. The primary materials used in instruction tended to be basal
readers accompanied by workbooks, worksheets, and
chalkboard/paper/pencil activities.

. The number of nonengaged student' was low; productivity was
rated medium each year, wfill1713Tie tended lo be low.

In summary, for both the English and Spanish observational data,
instruction was largely conducted by a teacher acting in a role of
facilitation. Over instructional years, an increased reliance on
group work over independent work was seen. Much of the early grade
work was focused on decoding, declining in the latter instructional
years. The quality of this instruction tended to be non-explicit as
little instruction dealing specifically with letter-sound correspon-
dences was seen. Little instruction In vocabulary was observed,
although that which was observed tended to be quite explicit.
Finally, instruction in sentence/text meaning complemented the time
devoted to decoding, showing a small increase over instructional
years; like decoding, this instruction was generally non-explicit,
favoring a focus on the literal facts contained in the text material
as opposed to a synthesis of its major elements.
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One of the most important findings revealed in these data concerninstructional explicitness, the degree to which instruction is spe-cific in its detail. For decoding, such explicitness is the degree towhich the correspondences between letter(s) and sound(s) are isolatedfor the student. For comprehension, explicitness represents the-degree to which text structure is isolated. Note that for bothdecoding and comprehension instruction, such explicitness was, in theaggregate, low. Thus, the task of determining the underlying rela-tionships expressed in the instruction offered were left to thestudent with relatively little instructor assistance,

The summary data on which the above descriptions were based weresubjected to factor analysis in order to reduce the number of instruc-tional indices. The observational and interview data were treatedseparately, as well as those representing
English and Spanish instruc-tion. For both the English and Spanish observational data sets, sevenfactors were derived. The seven factors identified in the Englishanalysis (in their order of strength) included the following:

o.. Engaged Text Time, an index of reading time where students
were engaged with text materials.

o.. Direct Group Instruction, an index of direct instructiondelivered by an instructor and which was aimed at groups of
students, rather than individuals.

o.. Quality of Formal Language, a measure of the formal language
demands made upon the students.

o.. Amount of Decoding, a measure of the relative amount of time
devoted to instruction in decoding.

o.. Productivity, an index of the conditions promoting high
individual student productivity.

o.. Secondary Materials, a measure of the relative usage of
secondary materials.

o.. Number of Students, an index of the number of students
constituting an instructional group.

The factor solution derived from the Spanish observational datawas similar to that derived from the English observational data, withfive of the seven factors containing many of the same component
variables. The seven factors identified in the Spanish analysis
included:

o.. Quality of Formal Language (corresponding to the third
English factor derived).

o.. Direct Group Instruction (the second English factor).

o.. Engaged Text Time (the first English factor).

1030 24



o.. Number of Students (the last English factor).

o.. Amount of Decoding (the fourth English factor).

o.. Secondary Materials, an index of both the quality and
quantity of secondary material usage (only tangentially
related to the sixth English factor).

o.. Control, a complex factor without an English corrt4ondence,which is essentially an index of the number of management
interruptions.

Although these factors are interesting in their own right, their main
function was served in subsequent analyses where they represented
instructional dimensions in order to ascertain the degree to which
instruction was related to student achievement in reading. The dis-
cussion of these relationships will be deferred to a latter section ofthis report.

The Spanish and English teacher interview data were also analyzed
separately, and in both analyses, five factors were derived. The five
factors identified in the English analysis included the following:

o.. Amount of Comprehension, a measure of the relative amount of
planned time to be devoted to instruction in comprehension.

o.. Quality of Formal Language, an index of the formal language
demands required by the planned instruction

o.. Seatwork, an index of the relative amount of time to be
devoted to independent seatwork as opposed to group Kek.

o.. Primary Materials, an index of the planned usage of primary
materials.

o.. Group Vocabulary, an index of the relative amount of time to
be devoted to group instruction in the meaning of words.

The factor solution derived from the Spanish interview data set
was similar to the English interview solution, and included the
following five factors:

o.. Amount of Decoding (a compliment of the first English
factor).

o.. Seatwork (corresponding to the third English factor).

o.. Primary Materials, an index of the quality of the primary
materials to be employed.

o.. Decoding Teacher Classification, a factor defining the
relative educational training of the teacher expected to
deliver decoding instruction (which was associated with the
explicitness of such planned instruction).
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o.. Number of Students, an index of the relative instructional
group size.

Thus, these factors represent indices of the instruction offeredthe study's target children (with respect to both quality andquantity) along a number of dimensions that, by hypothesis, should becritical for the development of reading skills in the early grades.

READING

A primary purpose of the study was the investigation of patternsof growth in reading achievement. The study employed multiple
measures for assessing each of the major components of skilled reading
(vocabulary knowledge, decoding, and text comprehension). For thebilingual sample, such growth was monitored in both English andSpanish.

Pre-reading Skills Development

Underlying general skills that are critical to acquiring newknowledge and skills (e.g., attention, memory, verbal fluency, effectsof previous learning) are a set of independent component skills that
are intimately related to the acquisition of reading. These includedecoding, word meaning or vocabulary, sentence and paragraph compre-
hension, and text comprehension. Assessment of the students' pre-
reading ,kills at entry into the study revealed the following:

o.. The overall sample of students came to school with suffi-
cient skills to begin literacy acquisition -- they did not
appear to be academically disadvantaged.

o.. Approximately one-half of the sample of students came to
school knowing the letter names of the English alphabet,
which has been found to be a good predictor of early English
literacy exposure.

o.. Knowledge of the Spanish alphabet was negligible, but
expected, given its different treatment in the language and
culture.

o.. Sight-word recognition was minimal in both languages, but
higher in English than in Spanish.

o.. Visual matching skills were already highly developed.

o.. Auditory segmentation skills could readily be acquired with
familiar words by most of the students, with higher perfor-
mance with English words than with Spanish words. The
transfer of this skill to novel items was difficult for
some.
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o.. Vocabulary knowledge was high, with slightly greater
strengths in English.

o.. The formal dimensions of schooling and text (as measured by
listening comprehension) appeared to be new to many.

o.. Visual matching tasks and the metalinguistic task of
auditory-phonetic segmentation possessed a degree of trans-
ferability between the two languages, while the linguistic
tasks tapping vocabulary knowledge and comprehension were
independent across (but not within) the two languages;
alphabet knoTorg-gi and sight-word recognition tended to be
related across the two languages.

Reading Achievement

The Interactive Readin Assessment S stem - IRAS as used to
measure the componen s of sk red ng. a a zed reading
achievement scores were collected yearly wherever available. Sum-
maries of the data obtained from these measures are presented below.

IRAS-English,

o.. For the overall sample, the students entered first grade
with English oral language skills that exceeded the expecta-
tions of the growth track model but grew in accord with the
model predictions; thus oral language skills were above
grade-level expectations throughout the primary grades.

o.. The decoding skills of the students were minimal at first-
grade entry, and they showed subsequent growth that was
above grade-level expectations (progress in spelling, how-
ever, was slow); thus decoding (of isolated words) was, like
oral language skills, above expectations throughout the
primary grades.

o.. Decoding fluency may have presented problems in reading
connected text as by second -grade exit, the average student
had a reading rate of less than two syllables per second.

o.. Reading comprehension was about half a grade level below
expectation at entry and showed growth slightly above the
expected rate; thus reading comprehension was found to be
slightly below grade level expectations throughout the
primary grades. At fourth grade exit, the overall sample
was projected to be within a half grade of that expected by
the growth track model.

o.. Students who came to school with relatively lower English
skills showed greater growth in English oral language
capacities, and they showed a convergence in such skill in
late fourth grade witu those students who entered with
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higher English skills. However, the high English entry
students were better able to profit from decoding instruc-tion in that their initial advantage in decoding continuedto expand.

A significant relation was found between entry level Englishskills and narrative reading comprehension in English. Thehigh English entry group entered first grade with reading
comprehension skills at the expected level, while the lawEnglish entry group was about two levels below expectation.
Growth rates did not differ; each proceeded at the rate of
about a year of growth for a year of instruction. At fourthgrade exit, the high English entry group was projected to beabout a half grade level above the growth track model expec-tations, and the low English group was projected to be about
one grade level below.

o.. Students with relatively higher Spanish oral language skillsat entry into kindergarten had growth rates in English
reading comprehension that exceeded those of students with
relatively lower entry Spanish oral skills. This suggests
that although '..he development of English listening compre-
hension did not differ fir these groups, relatively higher
skills in Spanish at sct of entry promote the growth of
English reading comprehension.

IRAS-Spanish

o.. In the overall sample, the students entered first grade with
Spanish oral language skills that exceeded the expectations
of the growth track model but grew at half the expected
rate; thus oral language skills were above grade level
expectation at entry, but were projected to fall below
grade-level expectations during the primary grades.

o.. The decoding skills of the students were minimal at first-
grade entry and showed subsequent growth that was slightly
above grade-level expectations (as in English); thus
decoding (of isolated words) was above expectations through-
out the primary grades. Progress in spelling, however, was
slow.

o.. As in English, the data suggest that decoding fluency may
have presented some difficulty in reading connected text.

Reading comprehension was a grade level below expectation at
entry and showed growth that was only half the expected
rate; thus, reading comprehension was found to be substan-
tially below grade-level expectation throughout the primary
grades.

Entry level skills in Spanish were related to reading
performance in Spanish. The low Spanish entry students

0

0
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entered first grade with less skill than the high Spanishgroup in the areas of formal language and decoding, but sub-sequent growth did not differ. For reading comprehension,
however, the two groups began with the same low-level
skills, but, given the greater formal language and decodingskills of the high Spanish entry group, their growth inreading comprehension was able to proceed at a greaterrate. This rate, however, was substantially below thatexpected from the growth track model, and the data suggest
that the major difficulty for these students was notdecoding skill, but rather, skill in dealing with the formal
language aspects of text.

Relations within and between IRAS Measures (English and Spanish)

o.. Within both English and Spanish, the relationships foundbetween the component scales can be summarized as follows.The highest relationships
wera generally between the

component scales within the three major skill areas assessed
(formal language, Taaing, and reading). The correlations
between these skill areas wre strongest for decoding and
reading, somewhat weaker Oetween formal language and
reading, and weakest between decoding and formal language.Thus, the general correlational patterns suggest that
decoding and formal language skills are relatively indepen-
dent, with both needed for growth in reading comprehension.

o.. The correlational pattern between the English and Spanish
indices was as follows: skill in decoding, and to a lesser
degree, in reading, was related across the two languages,
while formal language skills (as expected) was generally
unrelated. There was, however, a general trend for stronger
relationships between a given English task across the set of
Spanish tasks when compared to those relationships for the
same given Spanish task across the set of English tasks --
this suggests that literacy development in English may be
more readily transferable to Spanish than from Spanish to
English.

Relationship between Pre-reading and Readin Achievement Measures

The correlational patterns between the pre-reading measures and
the reading measure (IRAS) was as follows:

o.. Knowledge of the letter names of the English alphabet at
kindergarten was found not only to be generally related to
English literacy skill at first-grade entry, but also to
subsequent growth in 0-coding and reading acquisition.
Knowledge of the letter names in Spanish, however, did not
carry such widespread predictive power for Spanish literacy
development, neither for entry skill nor for subsequent
growth.
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o.. Kindergarten entry skill in decoding and oral language wasrelated to such skill at first-grade entry, within both
English and Spanish; but for English, some of these entryskills were further related to subsequent English literacygrowth (segmentation to decoding, and oral language to
reading growth).

o.. For the cross-language
correlations, few significant

relationship! were found.

Standardized Reading Achievement Tests

Generally beginning in first grade, standardized achievementtests were administered to all students in the Texas sites ln theSpring of each year. Three different standardized tests were usedover the course of the data collection phase: the California
Achievement Test, the Com rehensive Test of Basic sirmr7iga the IowaTest of Basic Skills. an ar z ac evemen es s n Spanish werenot administered systematically, nor to any great extent, by any ofthe schools in the study. Performance of the students on the
standardized reading achievement tests in English may be summarized asfollows:

o.. Performance in English indicated that the students in the
overall sample entered first grade just slightly below
grade-level expectations and showed growth which was also
slightly below expectation. By fourth grade exit, the sample
was projected to be a full grade level behind.

o.. A significant relation was found between entry level English
skills and reading performance in English, as measured by
standardized reading achievement tests in English. The low
English group began first grade just below grade level
expectation, with subsequent growth that gave about three-
quarters of a grade-level improvement for each year of
instruction. The high English group began first grade
slightly above grade-level expectations and grew at a rate
that was slightly below expectations. Thus, at fourth-grade
exit, the high English entry group was projected to be about
a half grade level behind, while the low English entry group
was projected to be slightly more than one grade level below
grade norms.

ISSUE: Pre-reading Skills Development and Reading Achievement

To what extent does the child's re-readin skills develop ent a
entry a ect su sevent rea' ng ac evement s noted move, ch
drenl-s knowledge about literacy at entry into school has an impact on
their reading achievement both in the early stages of literacy acqui-
sition and in later reading achievement. An important question for
educators is, "Can instruction change the relative level of attainment
in literacy that is predicted by individual differences between chil-
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dren in their knowledge about literacy on entry into school?" Anumber of studies have shown that differential progress in the acqui-sition of literacy is related to the quality of instruction deliveredto children. The problem remains, however. Children who are well
prepts.rtwyrT4+rieOfrar_rvtredatentrtOtake&dvatlatthesCh001hast00fferro ress a e rate of a..rox ma e a ear o ro or a ear ofnstruc on c ren ess re ar o en e or o a s ow s ar andeven ey progress a e ra e o a,year o 9ro or a year oinstruction the still la behind their more advantaged ears as theprogress n sc oo . ur ermore, ese c ren o en ge oc ntoiii-Instructional track in which the instruction is the same as forother students, only at a slower pace; the students' own expectations,as well as those of others for then, decline; and the range ofinstruction delivered is such that these students have limited oppor-tunities to learn more than a narrow range of the skills and contentneeded to become fluent readers.

IMPLICATIONS: A challenge for the schools is to find means forhelping the less academically advantaged children become butter pre-pared to benefit from instruction and for accelerating their growth inthe early years so that they can keep pace with the general schoolpopulation of their own age. Well-designed preschool programs couldexpand the knowledge and expr-ience base needed for subsequent aca-demic learning. Further, the hole concept of ability grouping forinstruction and instructional 4tracking" needs to be subjected toclose scrutiny. Such organizational procedures may not be in the bestinterest of low achieving students.

ISSUE: Rate/Pattern of Language end Reading Growth

To what extent does growth and development of oral languagefullowing school entry contribute to reading_ achievement? Childrenfrom a non-English
language background who enter school with limitedEnglish-speaking skills face the task of acquiring mastery of thegrammar of a new language, but the problem goes far beyond that. Itis becoming increasingly clear that the classroom is a unique communi-cation setting. As yet we know only little about the nature of thelinguistic demands that are placid on students during the verycritical years of their schooling, and about how bilingual childrenacquire competence in using languages for both academic and socialpurposes. Most children by the age of five have achieved control ofthe basic structure of their native language and of most of thecomplexities of conversational

interaction. However, upon enteringschool, children confront a new speech environment with different lin-guistic requirements for accomplishing their informational and socialgoals. They must, therefore, acquire other dimensions of language notyet developed by many children in their native language at schoolentry. Two examples may suffice to demonstrate this point and todefine some of the features of what we have termed "formal" or
"school-related" language.

31
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One example has to do with the interactional rules (or interac-
tional requirements) of the classroom. Although there appears to beno significant "transition" involving grammar, phonology, or evenvocabulary in a given language between that required for communicationin the home and in the school, differences do occur in the nature of
the interactions that take place in the two environments. First,there are differences in the relative frequency of types of interac-tion. For example, the three-part structure of the question-answersequence (teacher-pupil-teacher), occurs with far greeter frequency inthe classroom, as do pseudo-questions where the asker already knowsthe answer (e.g., Teacher: This is a triangle. Billy, what isthis?).

Second, the role or status of the participants differ in the twosettings. In interpersonal communication, typical of the home, thechild shares the responsibility for initiating topics; there is atwo-way flow of new information, and meaning is often supported byshared knowledge of the event, as well as by contextual cues from thesituation in which the exchange takes place. Quite the reverse istrue in the classroom. Most often the teacher is the topic initiator
and assumes the authority role -- the student is the recipient; theflow of new information is a one-way event (knowledge of the event maynot be shared by the child); and contextual cues are greatly reduced.

Third, the conversational structure of classroom talk differs,partly due to the pedagogic motivation that underlies much of the talkat school but also due to the special requirement of maintenance oforder in conversation involving large numbers of participants. Thus,children must learn a set of discourse rules that are required for
that particular setting (e.g., how to successfully engage the teacher
and others to acquire the necessary input for learning; when and under
what conditions a turn can be successfully negotiated; how to deal
successfully with a specified topic). At entry into school, student
competence varies in these special aspects of communication associatedwith classroom activities. Success in school is dependent upon
adequate knowledge of the rules of classroom discourse rules, and for
many children this is a major learning task in their early years of
schooling.

A second characteristic of "school-related" language has to do
with the use and interpretation of language in different contexts. In
recent years it has become increasingly clear that users of language
acquire skill in both the natural and formal domains of speech andthought. Children, having been raised in the informal and intimate
language of the home, come to school with linguistic skills character-istic of natural language, but it is formal language that is used in
oral discourse in the classroom and in the textbooks of school. It is
this form of language students have to acquire in order to make
academic progress.

A number of scholars studying the relationship between language
and thought have drawn a distinction between the use and interpreta-
tion of language used in face-to-face communication and language that
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is used autonomously. In the former, the language used is supportedby contextual and paralinguistic cues and is therefore less dependenton the specific linguistic forms used for its interpretation tnan itis on the expectation and percept on of the speaker's intentions andthe salient features of the context. In contrast, language and
thought that moves beyond the bounds of meaningful interpersonal con-text (i.e., formal language) makes different demands on the individualand re uires the user to focus on the lin uistic forms themselves formean ns, s nce mean ng Is au onomous y represen an con ex uasupport is greatly reduced. The linguistic message must, therefore,
be elaborated precisely and explicitly, whether In the oral or writtenform.

To a considerable extent, formal education is concerned withteaching the child to process and to produce those varieties of spoken
and written language in which meaning is autonomously represented.Growth in language equips the child to use language symbolically torepresent remote, imaginary, or even hypothetical events and experi-
ences. In the acquisition of literacy and the spoken form of formallanguage, children learn to assi;n meaning to the linguistic forms perse and are made conscious of the process by which language can be con-trolled and manipulated to gain knowledge and to apply that knowledge
in a variety of academic and social contexts. Learning to deal withlanguage in this manner is essential for success in reading, yet it is
a difficult process for many children, since it requires learning toview and to use language in a new and expanded way.

As noted above, the oral English skills development of the
overall sample of students in the study (as assessed through listening
comprehension) proceeded at a rate that exceeded the expectations of
the growth track model. The students made considerable progress notonly in learning English grammar but also in acquiring the dimensions
of English proficiency referred to above as "school-related" language
(as reflected in teacher ratings and ratings of audiotaped language
samples; also Klee, 1984). Their oral Spanish skills, in contrast,
proceeded at only half the expected rate an were projected to fall
below grade-level expectations during the primary grades. The lesser
growth in oral Spanish skills can be explained in part by the fact
that only about one third of the sample received varying amounts of
literacy instruction in Spanish in the early grades, consequently a
disproportionate amount of the instruction for the entire group was in
English over the course of the study. Nonetheless, mastery of a
second language beyond that required for interpersonal communicationtakes time. Even with considerable emphasis on English reading
instruction in the classrooms in the study, the oral English skills of
the Low English entry group, while showing greater growth rates than
that of the High English entry group, did not match those of their
relatively more English proficient peers until late fourth grade.
This finding lends support to other research that suggests that it
takes young children several years, on the average, to approach grade
norms in cognitive/academic skills int-nett second or weaker Tanguage
(-Cummins, 19-83).
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While growth in oral English skills proceeded at a rate that
exceeded expectations, entry oral language skills, nonetheless, had apervasive effect on various aspects of reading achievement. Theseskills were associated with entry level skills in decodin in bothEnglish and Spanish; students who entered with relativelyivelyhigher oralskills tended to have relatively greater skill in decoding than didstudents with relatively lower oral skills in a given language, andfor English, rate of growth was similarly affected. However, thestudents in the sample, on the average, acquired the ability to decodewords in isolation in both languages at rates that exceeded gradelevel expectation and were found to be above grade level expectationin decoding throughout the primary grades. Such performance istypically observed in reading in a second language. However, the rateat which children are able to decode and process linguistic units
(decoding fluency) affects reading comprehension. The reading rate ofthe students [n the study was slow in both languages (viz., less thantwo syllables per second by the end of second grade). Potential fac-tors contributing to a slow reading rate include lack of automaticity
of decoding skills, inadequate word analysis skills, less than
adequate development of oral proficiency, limited knowledge of textstructure, and insufficient use of enabling text processing strategies(e.g., use of context cues, noting overriding themes, adjusting-Wing rate to the purpose of the task).

In the aggregate, English reading comprehension, as assessed bythe performance-based measure (IRAS), showed growth that was slightlyabove the expected rate. However, the students' entry level reading
comprehension skills were such that, progressing at the rate of a yearof growth for a year of instruction, their reading comprehension
remained slightly below grade level expectations throughout theprimary grades.

Oral language entry skills were shown to be substantially relatedto performance in reading comprehension. Students who entered with
relatively high English oral skills also entered with better developed
reading comprehension skills and, while growth rates did not differ
for the two groups, the advantage of the high English group at entry
resulted in a consistently higher level of achievement in reading
comprehension for this group. On the other hand, children who entered
with relatively higher Spanish oral skills had growth rates in English
reading comprehension that exceeded that of students who entered with
less well developed skills in Spanish. These findings suggest that
children who come to school with well developed oral language skills
in either or both languages have an advantage in learning to read
connected text, as higher oral English entry skills were associated
with higher entry reading comprehension skills, and higher oral
Spanish skills were associated with greater growth in English reading
comprehension (but not with entry reading comprehension level).

Finally, for standardized tests of English reading, higher entry
oral English skills were associated with both higher English reading
comprehension entry skills and higher growth rates. Spanish oral
skills had no influence on either entry level comprehension skill or
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growth rate on standardized English reading achievement tests. It isgenerally expected that effective instruction will produce at least ayear of improvement for a year of instruction. For high English entry
students, who for the most part received their initial reading
instruction in English, growth in English reading approached theexpected rate. For low English entry students, rate of growth inEnglish reading was about three-quarters of a grade-level improvementfor a year of instruction. This can be explained in part by the factthat a portion of this group received reading instruction in Spanishfor one or lore semesters (usually two or more years) before being
transferred to English instruction.

IMPLICATIONS: For the students in the study, present choolingpractices are resulting in reading achievement on perform ats-based
tests projected to be within a grade level of expectation t; the endof fourth grade, with students who entered with -elatively higherEnglish skills projected to be slightly above grade level expecta-tions. On standardized reading achievement tests the picture is some-what different. The overall sample is projected to be about a gradelevel belrA expected norms, with the high English entry group
approaching grade level nor a by the evl of fourth grade.

Several studies (Doebler & Mardis, 1980-81; Gonzalez, 1977;
Leyba, 1978; Rosier & Farella, 1976; San Diego City Schools, 1982;Troike, Willig, 1985) suggest that the full benefits of initial
reading instruction in the home language often are not apparent until
students who have received such instruction are in the later elemen-
tary grades. A follow-up stuay of students in this study could
provide greater insights into the long-term effects of tilingual
instruction.

Further, some students in the study were deemed by t_tir teachers
tn have had low oral language skills in both their home language and
::nglish on entry into school. Since entry oral language skills werefound to be associated with reading performance in important rays,
research that can assist schools in working effectively with such
studerts appears to be warranted.

Similarly, effective means for increasing the reading rate
(decoding fluency) of children from non-English language backgrounds
need to be identified and communicated to teachers, as less than
adequate reading rates may be impeding growth in reading connected
text for such children.

ISSUE: Transfer of Skills Across Languages

11.earidil_ills.aiivhatextentdoknowletedinonelan.uaie
taraslTtFitranserosnmernownarlailnderlying

IFirifiticTI1latTilITIOnatiilVtititiCif-thiffrerilsettiat reading skills
gained in initial instruction in the homc language can be transferred
to reading in English and that children, having learned to reed
successfully in their home language, can be taught to read a the same
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level relatively easily in English once oral English skills havereached an acceptable level of proficiency. This assumes that trans-fer of learning will occur .Then certain conditions are met: (a) the-knowledge or skill possessed is generalizable to the new situation and(b) the child perceives the applicability or utility of the knowledgeor skill in the new situation.

In the present study, the correlational pattern betwee. theEnglish and Spanish reading measures suggest that a child's knowledgeand skills associated with decoding are related across the two lan-guages, as are those associated with overall reading ability, but to alesser degree. This finding supports the premise that reading is asingle process and that reading knowledge and skills gained in onelanguage can be transferred, if the necessary conditions are l.t, toreading in another known language.

IMPLICATIONS: The practice of teaching children to readinitially in their stronger language appears to be educationally
sound. However, in commenting on the transfer of learning within abilingual setting, researchers (e.g., Moll, Ofaz, Estrada, A Lopes,1981) contend that learning is primarily situation specific; general-izability to other situations depends upon whether the environment isorganized to provide similar features that will facilitate its applic-ability to a different setting. Therefore, lesson environments,particularly as they relate to participant structures, have to beconstructed in such a way that what children learn in Spanish reading
class, for example, will be perceived as applicable in the Englishclass and vice versa. Such being the case, this would suggest that
there should be close coordination between those doing the instructionin the two languages. It further suggests that planning and teachingfor transfer of learning should be included in the training of
teachers who work with bilingual children.

INTEGRATION OF DATA SOURCES

The study assessed the degree to which various entry skills and
instructional program indices could account for above or below averageskill in each instructional

year with respect to the set of componentreading skills that were of primary interest (decoding, listening
comprehension, and reading comprehension).

The predictor variables employed included: (a) entry language
skill (based on teacher ratings), (b) task-specific entry skill (based
on the previous year performance for the relevant task), (c) nominal
instructional program (i.e., the number of years of Spanish reading
prior to entry into exclusive English reading instruction), (d)
indices of the quality and quantity of instruction received (based on
factors derived from the classroom observation and teacher interview
ditR), and (e) student attendance. In general, these variables were
c.0.1:e successful as predictors of skill, accounting for 75% to 95% of
the variance in each of the nine reading measures is .3ch of the four
instructional years. ono
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Based on the correlation and regression results, the predictor
variables of kindergarten entry language skill, performance during theprevious year, and the quantity and quality of reading fnstruct[on
were most strongly related o rea ng ac evemen wi n eac o the_instructional years.

Summary of the English Relationships

o.. English kindergarten entry language skill is associated withabove average performance in each of the IRAS component
literacy skills assessed throughout the early grades.

o.. Knowledge of the English alphabet at kindergarten entry is
strongly related to decoding-based literacy skills at first
grade exit, independently of oral language entry.

o.. For a given literacy skill, entry skill is related to exitskill, and increasingly so over grade levels, thus suggest-ing that students tend to become academically "locked in
place" with increased schooling.

o.. Enrollment in Spanish reading programs is generally nega-
tively associated with acquired English literacy skill (but
much of this relationship is due to entry level differ-
ences). There is some indication of relatively superior
English literacy skills at fourth grade exit for those
students with longer (longitudinal) enrollments in such
Spanish reading programs (though the fourth-grade sample is
limited).

o.. Relationships for both observed and planned instructional
dimensions suggest that (a) literacy skills are advanced by
instruction that makes strong formal language demands In
students, by instruction that employs primary materia . and
by instruction that engages students in work with text nate-
rials; and (b) comprehension skills and vocabulary skills
are advanced by increased amounts of instructional time
devoted to such skill development, but decoding skills show
the opposite relationship, perhaps because of the relatively
low quality of such instruction found in this data set.

o.. Literacy skills tend to show greater improvement with
increased exposure to instruction -- the more opportunity
for learning, the greater the skill acquired. This rela-
tionship was in many instances not generic in the present
data set. Instead, more time on a particular component was
correlated with growth in that component.

o.. Finally, some site contrasts are evident even after site
differences due to entry skill have been removed, but these
are relatively isolated.
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Summary of Spanish Relationships

o.. As was true in the English data, Spanish language level onentry to kindergarten is associated with above average
performance in each of the IRAS component literacy skillsassessed during all of the early grades.

o.. Knowledge of the names of the letters in the Spanishalphabet is weakly (though positively) related to firstgrade exit performance, and, unlike the situation with theEnglish alphabet, does not serve as a general index of pre-school literacy skill. However, in all subsequent instruc-tional years, previous performance on a given IRAS scale isrelated to exit performance on that scale, increasingly soover grade levels. As in English, the relative standing ofindividual students with respect to literacy in Spanish
becomes more rigid with increased schooling.

o.. Enrollment in Spanish reading programs is positively relatedto the acquisition of Spanish literacy in the early grades;this association becomes negligible in the later grade
levels. Given the practice of transferring the most suc-
cessful students (with respect to Spanish literacy sk;ii) inSpanish reading programs, it is understandable that length
in the program is not substantially related to acquired
skill in these later grades.

o.. Relationships for both observed and planned instructional
dimensions suggest that (a) literacy skills in general are
advanced by instruction that engages students in work with
text materials and by limiting interruptions and (b)
decoding skills are advanced by increasing the quantity andquality of decoding instruction and decreasing the number of
students in an instructional group.

o.. Attendance tends to be positively related to acquired
literacy skill, but these relationships are weaker than
those found in the English data.

o.. Site contrasts, even after entry skill differences have been
removed, show that Spanish literacy skill is more advanced
at those border sites that provide the greatest non-school
support for Spanish.

ISSUE: Precursor Skills and Reading Achievement

As noted throughout this report, entry oral language and preread-
ing skills are associated with reading achievement. When compared
with children with less well developed skills at entry, children with
relatively better developed oral language and prereadng skills at
entry were better able to take advantage of the instruction offered
and to maintain their relatively superior level of attainment in
reading throughout the primary grades.

1094 38



IMPLICATIONS: Entry English language skills have pervasive andlasting effects on English reading
achievement throughout the earlyelementary grades. While the oral English growth rate of the overallsample proceeded at a rate above the expectations of the growth track

_model, that of the Low English entry students showed a greater rate ofgrowth than that of the High English entry group but did not convergewith that of the High English entry group until late fourth grade.This suggests that the acquisition of "school-related" skills in asecond language takes time. An important question for educators is,"What are effective intervention strata ies for ensurin academicprogress uring e years e ese c ren are n t e process ofainin tgi-necessary roficienc in English ?"

An additional important challenge for educators is finding meansto ensure, and perhaps accelerate,
language and readin, growth ofstudents who at entr into school are deemed b their teachArs to havere a ve y ow eve ve a sk s. Then are cw 1 ren gotoff to a slow start in school, gained somewhat less than a year ofgrowth for a year of instruction, and fell further behind their more

academically-prepared peers as they progressed through the early
elementary grades.

ISSUE: Nominal Instructional Program and Reading Achievement

The study examined the degree to which the number of years
students were enrolled in a Spanish reading program could account for
reading achievement within each of the instructional years. For
Spanish literacy, enrollment in Spanish reading programs is positively
relate(' to reading achievement during the early grades, but this rela-
tionship becomes negligible in the later grades. Children who areplaced in these programs are generally those who are deemed by the
schools to be limited in their English skills and to have stronger
skills in Spanish than in English at the point formal reading instruc-
tion is begun, usually in first grade. These children remain in
Spanish reading programs until they (a) reach a predetermined level of
oral proficiency in English and (b) have attained a specified level of
reading in Spanish and/or perform at or above a specified percentile
score on a standardized test of reading achievement in English
(usually the 40th percentile). In this study, some students in these
programs received Spanish reading instruction for one year before
being transferred to English reading; others remained in Spanish read-
ing for two, three, or four years, with most being transferred to
English reading by the end of third grade. Once transfer to English
occurred, no further reading instruction in Spanish was provided,
except during a brief "transition" period in some schools. With such
criteria for transfer, the few students who remained in Spanish read-
ing programs beyond the third grade were likely to have been children
who were having trouble learning to read, since the oral English
skills of most of the students by third grade exit tended to meet or
exceed the oral English criterion for transfer.
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While acquired English literacy skills were found to be generally
negatively associated with numbers of years of enrollment in Spanish
reading programs, there is some indication of relatively superiorEnglish literacy skills at fourth grade exit for those students with-longer (longitudinal) enrollments in such Spanish reading programs.Although the sample was limited for this instructional year, thistrend in the data raises some interesting questions, For children whobegin initial reading instruction in Spanish, is there a thresholdlevel that must be reached in Spanish reading for the benefits of suchinstruction to affect positively growth in English literacy? If so,does it correspnd to the level of literacy that monolingual childrennormally achieve by the end of third grade? Ire children in transi-tional bilingual education programs, where criteria for transfer toEnglish reading is strongly tied to English performance, being kept inSpanish reading programs sufficiently long for them to attain the
requisite literacy skills in Spanish? Does the time frame of thisstudy, kindergarten through grade four, capture the long-term effectsof initial reading instruction in the non-English home language?These and related questions merit attention as they are central to the
current controversy surrounding transitional bilingual education.

ISSUE: Quantity and Quality of Instruction

To what extent does the quantity and quality of the instruction
delivered to bilingual children affect reading achievement? Of themany factors that impact on student progress in reading, instructionis the rne factor for which the schools have primary responsibilityand nich they have the most control. Therefore, identifying
inst......,nal patterns that are associated with success and failure,both in the early stages of reading instruction and A subsequent
years, is a critical issue

surrounding improvement of practices forall children.

Educational research over the last 10 to 15 years, conducted
primarily with students from the general school population, has
produced a well-founded knowledge base that allows educators to point
with confidence to characteristics and actions that differentiate
between instructional settings in which students successfully master
the learning goals set out for them and those in which students are
less successful. It identifies and describes what effective teachers
do and how effective instruction

is accomplished in effective
schools. Similarly, some of the most eminent reading experts claim
that tne best teachers in the best schools know how to turn students
into proficient readers (Anderson, Hiebert, Scott, I Wilkinson, 1985).

Research in bilingual education and related topics has also
accumulated a substantial knowledge base in the last 10 years. The
focus on academic achievement prior to and in the early part of the
decade led to more and more investigations into the interaction
between differences in the languages of instruction and the language
of the student. This in turn uncovered a variety of variables that
led to research into school anu classroom climate, teacher and student
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variables, and pedagogical, socio-cultural, and legal issues. Thus, aconsiderable body of research exists that speaks directly to issuesrelated to language minority education.

When examining the findings from the instructional data from thepresent study in relation to the knowledge base contained in theliterature referred to above, one finds instructional patterns andteacher behaviors that are associated with (a) student academic gainsin monolingual classrooms, (b) successful practices in bilingual
classrooms, and (c) less reading gains in monolingual classrooms.

Practices Associated with Student Academic Gains

Factors present in the data that are associated with studentacademic gains and successful practices in both monolingual andbilingual classrooms include the following:

o.. Strong focus on academic work; time spent working with
textual materials (as opposed to time spent with non-textual
materials).

o.. Time allocated to reading and academic verbal interaction;
literacy skills tend to show greater improvement with
increased exposure to instruction -- the more opportunity
for learning the greater the skill acquired.

o.. Use of active teaching practices; relatively large amount of
instruction from and interaction with the teacher.

o.. High achievement expectations; use of tasks of appropriate
difficulty level that challenge the students but allow
consistent success.

o.. Efficient classroom management; allocated instructional time
devoted to instruction; classrooms that are relatively free
of major behavioral disorders.

Additional factors associated with successful bilingual class-rooms include the following:

o.. Use of the home language with Limited English Proficient
students some of the time.

o.. Use of English primarily during English-medium instructional
periods and Spanish primarily during Spanish-medium instruc-
tional periods.

Practices Associated with Less Student Gains

Factors associated with less student gains in reading in the
present study and in research on monolingual students may be
summarized as follows:
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o., Amount and quality of decoding instruction (inappropriateamounts or timing of such instruction; non-explicit instruc-tion on letter-sound pairing).

o.. Limited attention given to explicit instruction to develop
vocabulary (word meaning) and higher-order comprehensionstrategies (beyond those of comprehension of literal facts).

o.. Ability grouping of students, which may not be in the best
interest of low achieving students. Children who getassigned to the lower groups get locked into an instruc-
tional track in which the range of instruction delivered issuch that these students have limited opportunity to learnmore than a narrow range of the skills and content needed tobecome fluent readers.

o.. Extensive use of seatwork assignments for low reading groupstudents. Recent research suggests that seatwork is quali-tatively a different experience for lower achievers than forhigh achievers. The two groups differ in terms of fluencyof their answers and the appropriateness of strategies
used. This may explain why achievement difference widensover time. Low achievers are spending less of their
seatwork time in beneficial ways.

IMPLICATIONS: The classrooms in this study exhibited several ofthe characteristics of effective instruction, and for the students (inthe aggregate) such instruction produced approximately a year ofgrowth for a year of instruction in English reading comprehension asmeasured by performance based tests -- instruction makes a difference.

While similar in many ways, variation was noted among the class-
rooms on the quality of the dimensions of instruction assessed in thestudy. This suggests that to ensure effective instruction of all
students, certain instructional dimensions need to be strengthened.Staff development should aim toward training teachers to (a) monitor
their own use of language in the classroom and to provide instruc-
tional activities that make strong formal language demands on
students; (b) make optimal use of textual materials, favoring these
over non-textual materials in both direct instruction and independentwork; (c) increase instruction in word meaning and the higher-order
comprehension skills and to strengthen such skills through making this
instruction explicit; and (d) evaluate the decoding needs of their
students and to tailor their

instruction on decoding to the identified
needs, making v:ch instruction explicit and limited to appropriateamounts. In addition, the practice of grouping students for instruc-
tion needs oreful consideration, not only in terms of optimal size
but also in terms of student membership, permanency of the group once
formed, and instructional treatment providcl.
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ISSUE: Site Characteristics and Reading Achievement

The sites included in the study were sele:ted to acnieve
variation on several dimensions (e.g., size, socioeconomic status,. degree of urbanicity, concentration of Hispanic students, characteris-tics of the reading program). Given differing contextual environ-ments, site differences in language and literacy development could beexpected. For English, site contrasts in such development were rela-tively isolated, suggesting that schools were adjusting schoolingpractices and instruction to accommodate the needs of the local schoolpopulation. Spanish literacy, on the other hand, was more advanced atcertain of the border sites where substantial non-school support forSpanish was available.

IMPLICATIONS: Factors outside of the school play an important
role in maintaining and/or fostering development of the non-Englishhome language. Prominent among these are locale and the extent towhich the language is used in the community and the wider environment,
as well as the role of the home language in the affairs of the homeand of the community; attitude of the student and others toward the
maintenance of Spanish; and the extent to which written materials andformal usage are available to the students in the home language.

Without strong support from the home and the community, students
in transitional bilingual education programs are not likely to achieve
high levels of literacy in Spanish. Indications are, however, thatthese programs can, and are, promoting English literacy for all
students. In this study, the students on the average were acquiring
English oral language skills at the rate expected and were gaining in
English literacy at or rear a year of gain for a year of instruction,
depending upon the type of reading measure used. Further, slightly
more than half of the students were reading in English at grade level
expectations by the end of second grade. Are these realistic
expectations for schools to hold for students from non-English
language backgrounds who at entry into school are limited in their
English skills? Are growth rates of these youngsters similar to those
generally reflected by mainstream school children under current
schooling practices in public school systems in the United States? Do
the growth rates of these youngsters compare favorably with those of
their monolingual peers in the same school?
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